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PREFACE TO NEW EDITION 


We face a new world It might almost be said that every year 
IS the woild made new. Name ovei the epoch-making inventions 
that have become effective in the time of your memory, and you 
will see that they are coining faster and faster The age of science 
and inventions seems to be in its beginning, not its ending. All 
these new things react on each other, on our natural resources and 
economic situation and give a new and changed usefulness to our 
old earth Never befoie did we have so many good reasons for 
needing to know about this world which is our home Each year 
an ever-widening part of the earth influences nearly eveiy home 
upon it. 

This book is an attempt to explain how the earth becomes the 
home of man especially those men who are pleased to call them- 
selves civilmed 

How does climate affect man? How does the soil feed him and 
furnish him materials foi shelter, tools, heat, poiver and industry? 
How do the form, location, and surface features of the land affect 
his efforts at tiade? How are these things affected by the new 
poweis given by science, the new devices made by invention? 
These questions, whose answers fonn so large a part of economic 
and commercial geography are of great importance in education 
and especially m vocational courses. In giving these explanations 
of tlie earth, I have always tried to answer the natural question 
“Why? ” Therefore I have had to tell fewer facts in ordei to leave 
space for the explanations This makes less to remember and more 
to understand The book aims, therefore, not to be a mere catalog 
of facts and statistics The more important facts are there, but the 
important thing is that the meaning and causes of the facts aie set 
forth as vividly as possible. The fhystograpMc influence in indus- 
try is not given in a separate formal statement at the begimnng of the 
discussion of each country, but is healed in connection with the in- 
dustrial fact which is being explained. Thus, in showing how wheat 
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happens to be grown in a given region, we arc explaining both 
wheat and the legion — Ininging cause and eftect togelhei 'i'his 
may properly be called the applied siicnrc method. 

More than half of the book is devoted to the United States. Of 
foicign coun^iies, Latin Ameiica and (he Oiieiit iecei\e nioie (ban 
usual adention because of oiu coming tiade expansion vi(h tJiose 
countiies. In the part of the book dealing with (he United States, 
I have described industiies lather than icgions or states. 'Phe 
wheat industiy, foi example, arises fiom cettain cnxiionmentdl 
conditions that exist in many states and many countries Tlicie- 
fore I have sought to lefei, by way of comjiaiison, to the gieat 
wheat-producing icgions m other countiies Thus the indtis tries 
of the United States aie ticatcd m their world aspects, peimitting 
a briefei and nioie local tieatment of the same industiies in the 
part of the book dci'oted to foieign countiies. Wherevci possible, 
comparisons hai'e been made between countries and icgions. As 
a result of this method the chapter on a given coiintiy docs not con- 
tain all the information in the book about that countiy Those who 
wish to collect all the infonnation the book contains about any 
topic aic leferrcd to the alphabetical index, which is timisually Jull, 

A statistical appendix is also included for ]mrposcs of lefercnie. 
A great amount of work has been put upon collecting and comjiiling 
these figuics to make them as instructive as possible, but theic aie 
certain inexpensive current souiccs which should be within leach 
of eveiy class that is interested in following the ciirienl trend. 

The public.!, tions of certain government departments in Wash- 
ington, D C , constitute a veiy useful desk collection of first aids 
to the,study of geographic and economic ])iinciplcs. Those merit- 
ing especial mention are listed at the beginning of the statistical 
appendix. 

The thud part of the book deals with world trade routes and 
the laws of trade — and contains certain generalizations that can lie 
appreciated only in the light of such facts as are set forth in the 
preceding sections of the book. In tliis section also I have dis- 
cussed some possible futuie developments such as the gieat in- 
crease of our trade with the tropics, the utilization of the hills of 
New England and the semi-deseits of Arizona thiough tiee cibp.s, 
the improvement of farming in the South through diversification; 
the extraction of nitrogen fiom the air; the utilization, as coal and 
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oil fail, of watei, wind, tide, and even the sunshine itself as sources 
of [Kiwei 

I wish to ffive the most liearty acknowledgment of the months 
of woik by hli Howaid H Mai tin of Columbia University m 
v-oopeuiting with me in the remaking of tliis book and in leading 
the proofs. 

J. R. S. 

Cor iTMHiA University, 

New York CrrY, 

March i?, iQss- 
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INTRODUCTION 


OUR CHANGING ENVIRONMENT 

I. The Size of and Kinds of our Environment 

Man’s small share of the universe. A certain tube of 
microbes is said to live onty in the tmy crack of space that lies 
betwei^n the surface of oiu teeth and the film of moisture that 
clings to them. Outside of this space the microbe is like a man 
traveling through a fieiy desert or an icy waste This film home 
sounds like a very small place m winch hosts of beings must be 
born, grow, and pioduce their young, but when we look at our 
home space, we can see that man is very much like this little 
enemy that sends him to the dentist. It is a very tiny pait 
of the universe that must serv’-e as the home of man 

Look at the limitless space that astronomers call the univeise. 
Thousands, peihaps millions, of suns float through it, some of 
them laiger tlian our own sun. One speck of this vast realm is 
our little solar system, our vast sun with eight planets swinging 
lound It and wanned by it. 

An English scientist has called our earth a “second-rate satel- 
lite of a fourtli-iate and moribund star.” But so far as we know 
this planet is the only place wheie men could live in all tliis vast 
universe of worlds, even if we could freely visit every part. 
Furlhei, we certainly know tliat there is a very small part of 
this, our own woilcl, on which we can live. No man has been 
500 feet beneath the surface of water and lived His deepest 
mine has peiietiated only about 4,600 feet below sea level, or 
less than a mile toward the center of the earth. The greatest 
height man has been able to climb in an airplane is only seven 
miles above the level of tlie sea Our new-found ability to fly 
costs enough effort, cash and danger to show us that after all 
we must spend most of our time crawling about the surface of 
this world. We cannot go mucli below or much above that sur- 
face. 
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Few parts of the earth are good. Yet further than this, ex- 
amination of the earth’s surface shows that witluii this little 
nairow suiface belt, which may indeed be likened to the microbe’s 
home in the film of a tooth, most of the aica foi one leason or 
anothei does not seem to be a very good place for us to make 
our homes. Three-foui Ihs of it is watci, some of the land is too 
hot, some of it is too cold, some of it is too wet, some of it is too 
dry, some of it is too high, some of it is too stoimy Thus we 
find that because of the vaiied goodness of the caith as home for 
man there aie few places wheie men aie many, and many places 
wheie men are few. 

Recent discoveries. The nineteenth ccntuiy was one of large 
explorations and speedy conquests of the earth. Wen established 
trade on all seas, in all continents Tremendous new inventions 
gave us powers over material things such as men had only 
thought of before as material for fairy tales. This new science, 
the new industry, the new machines, the new lailroads, steam- 
ships, tins woild trade, helped the nineteenth centuiy to increase 
the people of the woild from 1,000,000,000 to 1,600,000,000 

SociW order or chaos. Four thousand years before Christ the 
Assyiians had big cities on the banks of the Eiiplnates and Tigris 
rlveis in the rich plain of Mesopotamia They had schools, 
libraries, banks, transacting business much as our banks do 
Then came anarchy and maiauding bands, but hpndieds of yeans 
later the Persians restored order. Their loads, mail carriers, 
commeice, peace and piosperity reached from the Aegean Sea far 
in the highlands of Pei.sia. Their empire also fell to he followed 
latej' by similar periods of prospeiity, commeicc, culture, ait and 
civilization, undei the Greeks, the Carthaginians, the 1 Romans 
and the Venetians. 

The biggest facts of history are (i) that in peiiods of oidei we 
may have wide-reaching civilization, (2) that in periods of anar- 
chy we with difficulty have civilization at all and (3) avilization 
and anarchy have succeeded each other foi thousands of years, 
giving social environment that ranged fiom good to very bad. 
The most important single question facing us is this- can we 
keep our civilization from following the common lot? 

Our new-found ability to have world trade gives us a new in- 
terest in world order or world peace. World trade means that 
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each people needs access to all the earth. With world trade 
Belgium became populous. With a blockade during the World 
War that shut hei oil fioin the world she would have starved but 
foi the Belgian relief. Russian Armenia, a little 20,000 squaie 
miles of territory, south of the Caucasus Mountains,* east of the 
Black Sea, had bought its agricultural machinery fiom Geimany 
■before the war. Five years of the blockade and war reduced 
Armenian food supply to the pomt where 140,000 people starved 
within a year after the armistice because they could not resume 
trade and in December, 1919, hundreds of thousands faced starva- 
tion and were only saved by money from the United States 
whereby they might get food to carry them to the next harvest and 
plows and seed to plant a crop and resume their life as farmers. 

World environment and world citizenship. Let us assume 
that men will have intelligence enough and fairness enough to 
build up shortly some kind of a world organization that will 
keep wQild order and reasonable justice among men. Prosperity 
will then come to Belgium and Armenia and China and every 
other country where people are willing to work. Increased trade 
will make every country more and more dependent on many 
others The age of national independence is gone; we have for 
years been m the age of national intei dependence, more and more 
we are becoming citizens of the world, in spite of ourselves. The 
only way we can escape it is to live the life of hermits clothed 
in bark and the skins of wild beasts 

If we are to have a new world-enviionment thiough a new and 
enlarging world trade it becomes all the more important to know 
the physical environment, the basis of this trade, as it shows 
itself in the fitness of the different parts of the earth as the 'home 
of man 

The value of lands to man. The earth becomes the home of 
man by furnishing him food, clothes, house or shelter, fuel, lux- 
uries, and tools and materials of industry which enable him to 
produce and transport goods. So nearly universal aie these 
wants that virtually all men have all six classes of goods Even, 
savages have luxuiies in the form of toys, ornaments, and musi- 
cal instruments. Each particular method by which -a man gets 
some useful commodity leads to an industry often of world-wide 
distribution. 
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All these materials loi a livuiff come diicctly or indiiectlj^ out 
ot the ciusl of the earth Most of oiii <i;oods come mduectly 
thiough the intermediate stages of jilant and animal life, the 
eaith itself supplying dncctly hut a small pail of oui wants. 
The plants glow lioni the eaitli We cut them into jnm's, ‘.hape 
them into tools, and hmld oui houses and bams. We cut them 



Fig. 1 '■ — ^The cocoanut, one of the great food resources 'of the tropics, .shades 
the streets of Florida cities, 


or clothe ourselves with their fibers, we exliact their juices and 
dig their roots for drugs and medicines We burn them for fuel, 
turn them into articles of luxury, and thus make them help 
to supply some of the wants for each of the six classes of goods. 
The animals in turn eat the plants and each other, and furnish 
us their meat and milk as nourishment; then W’ool and furs be- 
come our clhthing; their skins make oui shoe leather, the tents 
of the nomad, the belts of the engine wheel, the bindings of our 
choicest books. 
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2 The Influence of Climate 

Climate and civilization. To understand how the earth 
supplies oui needs, we must fiist consider climate. Climate de- 
cides the way in which a land produces what it produces, and 
whether men shall be healthy or unhealthy, lazy oi vigorous, 
many oi few. The land and the climate make the physical en- 
vironment, and the environment permits the pioducts and makes- 



Fig. 2 —The Jamaica negro finds life in the tropics to be easy. (Hambuig 
American S S Co ) 


the man aijd the race. If the climate is too cold, there can be 
little growth oi population, as in Greenland, and if it is too warm, 
theie IS much growth of plants, but little piogiess in man, as m 
Borneo, New Guinea, or the Amazon Valley Cmjization is a 
product of adversity The great civilizations of all time seem to 
have aiisen where nature made pioduction possible only a part of 
the year, and thus made it necessary for man to woik and save 
up for the time when he could not produce 

Effect of tropic abundance. Accoidingly, there have been no 
great civilizations in the wann, moist parts of the tomd zone 
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(Fig 3), where natiue does the most lo make easy the support 
of life The climate is continually waim, and the lainlall is 
sufficiently regulai over vast aicas to keep vegetation always 
green and growing A few banana plants by the luit, and a little 



Fig 3 — World rainfall, annual. (After Mark S W. Jefferson ) 



Very heavy — an annual rainfall, including melted snow, of over 80 
inches 

Heavy — an annual fall of from 40 to 80 inches 
Light — an annual fall of from 20 to 40 inches 
Scant — Less than 20 inches in the year 


Note the rainfall and heat in regions of high development of civilization. 
Compare this with Fig 4. 


patch of sweet potatoes ,will live and yield for years, for there is 
no frost to kill the plants. The forest is full of nuts, wild fruit, 
and game, the streams are alive with fish. Wood in abundance 
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supplies the httle fuel man needs foi smudging, drying, oi cook- 
ing, and if he would make himself a drum or any simple tool, 
the law mateiials of the foiest lie at his hand m great abundance. 
A little sheltei of palm leaves keeps off the ram fFig 2), the 



Fig 3 — (Continued ) 

warm climate removes the need of further shelter or many clothes. 
Indeed clothes are piimarily for ornament. Accordingly, the 
native of these regions may sit and doze most of the time, as, 
for untold generations, his ancestors have done before him — 
enervated by plenty. He does not get the woik habit or become 
ambitious. For this reason lands of perennial plenty have never 
been lands of political or laige economic power Most of them are 
still in “ the forest primeval,” and ruled or claimed by the ener- 
getic sons of frosty climates. Thus nearly all of Africa and that 
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part of Asia within the tiojiics have been taken as colonies by 
the peoples of Europe The only absolutely independent terri- 
tory in all Africa is Abyssinia, where the cool climate of a high 
plateau stimulates the people into a vigor and acti\ity that has 



Fig. 4. — World distribution of population. (After Mark JefTerson ) 


Grade of peopling ____ People to i square mile. 

Very dense . . , , — ... 250 or more 

Dense. . . ...... KsssiiasB , . , , . 125 to 230 

Moderate , . . . . 2610123 

Thin . . .... r ;’ to 20 

Scanty. | 1 , less than nYi 

Note the close relation of heavy population and intermittent climate. 

enabled them, with the aid of a powerful leader, to protect them- 
selves from annexation by defeating a European army. 

Intermittent climate. After our summer (the growing season), 
our winter’s frost and snow bring death or hibernation to the 
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whole vegetable kingdom, and diive man to the piotection of 
house and warm clothing. In such climates we must either 
starve, eat wild animals, or eat what we have saved by our work 
during the summer. Theiefore we have worked A_ similar but 



Fig 4 — (Continued ) 


less severe climatic goad to man’s activity is furnished by cli- 
mates that arc alternately pioductive and non-pioductive through 
variations in the rainfall The first great nations in the world’s 
history had their empires in the valleys of the Euphrates and 
the Nile, where a fertile soil and a good moisture supply made 
great crops followed by blisteiing drought, a kind of wami win- 
ter so far as food production was concerned. Thus Babylon 
and Nineveh were rich and cultured cities at a lime when all 
Europe lay m baibansm, and the pyramids were built before the 
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drought-driven Joseph went down to Egypt These valleys got 
their early start because tlieir advantages as the home of man 
were almost unrivaled They had a waim climate, fertile soil, 
and a protected location Each year the rivers ovei flowed, fer- 
tilizing the soil with the muddy wateis and promoting the growth 
of a crop by ii ligation The necessity of food to last through 
the dry season naturally produced the habit of working and sav- 
ing, and resulted in a sufficient surplus of goods to support life 
while attention was given to learning, building, and the other 
things we call civilization 

The influence of an unfavorable environment. To an 
extent we laiely notice, the environment makes the rate and 
makes it do things It is a common mistake of the historian to 
say that peoples have certain qualities inlieiently It is much 
more correct to say that primitive or unoigamzed peoples are 
primitive or unorganized, kindly or cruel because of the stingi- 
ness or peculiarities of nature’s gifts to the land in which they 
happen to live, and not because of bad qualities which they may 
inherently possess The enviionment, in making the lace, has 
given many qualities tod has shaped cultures. The Eskimo^, 
upon the bleak, windy, treeless, bitter-cold shore of the Arctic! 
Sea, in a climate wheie he constantly faces the danger of fieez-, 
fng and starving and where, therefore, he needs much piotectionj 
from the'cold in the form of fuel, clothes, house, or food, has’ 
almost nothing with which to build houses, make clothes, or,' 
piepare food. Accoidingly, the population is exceedingly sparse , 
and supports itself chiefly along the seacoast where the few ad- \ 
vantages of the land may be combined witli the more numerous 
advantages of the sea with its fish and seals. Shall the Eskimo 
be dismissed as a barbarian or praised as a master of a ferocious 
environment? In wmnmg a living from such meager and almost 
exclusively animal sources the Eskimo has shown great ingenuity. 
Even the kyak or canoe, the most complex of his implements 
of industry, is made of bones and tough skins bound together 
with smews and rawhide thongs, unless perchance the ocean 
currents bring a little drift wood from afar. For fuel, with which 
they cook their food but do not often heat their houses, they 
use the fat of the seal, walrus, or whale blubber Yet the Eskuno 
himself is not a bad, weak, or stupid fellow. His many fine 



INTRODUCTION 


13 


qualities are highly praised by explorers Upon being put to 
school he has shown that he can learn with the rest of us The 
severity and poverty of his environment have made economic 
progress impossible, A large society cannot be organized with- 
out a large food supply 

Peoples dependent on one resource. Other peoples have suc- 
ceeded in living in other countries with almost as few natural 
aids as are possessed by the Eskimos, and culture has also been 
held in check. The South Sea Islander has lived on coial islands 
a few feet above the waves, where his resources were limited to 
the cocoanut-palm and a few othei vegetable products and fish 
that came from the sea Yet with these limited resources he 
has managed to keep remarkably strong and healthy and fill 
in some manner all his needs. When he wanted a saw, he 
got it by fastening shark’s teeth into a piece of wood His 
other equipment was made by equally ingenious and laboiious 
devices. 

Upon the plains of central Asia people have lived foi ages in a 
land where the one resource was grass Flocks of sheep, cows, 
horses, goats and camels fed upon the giass The herdsmen 
upon their horses followed the flocks as they roamed the flat 
plains in search of grass These people weie nomads because 
they had to go wherevei they could find glass Theii diet was 
milk, cheese, and meat, and giain obtained by barter at some 
oasis, their clothing, wool and skins, their shelter, a felt or 
leather tent stretched over a few precious poles which they had 
carried witli them foi hundreds of miles fiora the banks of some 
mountain stream Bits of dry dung of their animals macjp the 
fire A little metal was bought from trading caravans. 

3. Influence of Natural Protection and Beasts of Burden 

Two other things have been ne cessary to enable m an to develop 
a large and wide-reachinguultural group One is heg&ts of burden 
to do his work, the other is sheltered localities where he could be 
free from iobbers and danger of conquest Athens and Sparta were 
in sheltered nooks Rome started on a hill crest easy to defend. 
The cM-dwelhng Indian of New Mexico, secuie in his nest, was 
more civilized than the Indians of the open and unprotected 
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Mississippi Valley who were in almost constant waifare Both 
suffered fi om the lack of domestic animals 

4 The Necessity for Commerce 

Importance of transportation. It lequiies a variety of natural 
resources and of industries to supply the wants of man This 
vaiiety may be provided in a small locality oi the pioducts of 
widely sepaiated distiicts may be brought to one place by com- 
ineice Since many regions have little vaiiety of lesouice, com- 
ineice is usually necessaiy to get together the variety of things 
necessary to support us. Commeice is fust of all dependent 
upon tiansportation Men can trade without money, and by 
signs they can tiade with a people whose speech they do not 
understand The important thing in all commerce is the fact 
that the goods can he moved 

Commerce without the railroad. Without the boat oi rail- 
road, commeice is a minoi thing and must be so. The hor.5e-drawn 
wagon enters into modem commerce only loi shoit hauls, as m 
taking goods to and fiom the lailway or boat. Where commerce 
depends entiiely upon muscle, as the caravan of wagon oi pack 
animals, we have the commercial conditions which made the 
Jdiddle Ages. 

The fill St long-distance commercial enterpiises of which we know 
were carried on by means of caiavans, such as set out flora 
Egypt in the days of Phaiaoh, and from Babylon in the days of 
Nebuchadnezzar. Only the most costly goods aie worth caravan 
freight lates. In lands dependent on caravan trading nearly 
everything that, man uses must be pioduced in his immediate 
locality. The high cost of transportation, where commeice still 
depends on muscle, drives man back almost entirely upon his 
local resources In vast areas of Alaska, northern British Amer- 
ica, northeastern Europe, northern and central Asia, Africa, and 
South America commerce is greatly hindered by lack of modern 
transportation facilities. 

Civilization depends upon commerce. Thus the man in a land 
of few resources, before modern commerce comes, must develop 
great ingenuity and great power to do without. Such has been 
the life of the Eslumo, of the Indian, of the nomad (Kirghiz) 
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plainsmen of cential Asia, of the American fiontiei&nian as he 
went westwaifl and settled in the wilderness The Eskimo’s 
house IS made of snow, the Indian wigwam of skins, the nomad 



Fig S —The banana tree Commerce has made this tropical fiuit a 
staple of diet in northern lands (United Fruit Co ) 


herdsman makes a tent of felt, the frontiersman’s house is of 
logs or turf (Fig. 6). None of these men can get material for 
any other kind of a house. 
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Under these conditions man needs commeice badly Without 
a gieat deal of commerce no large commumty can rise save in 
most favoied spots Thus, in the days belore steam, civilization 
could lise only in a few spots with great vaiiety of lesouice oi 
locations easy of access to ships. The interiors of continents 



Fig. 6. — ^Sod house of the new seltlci on the treeless prainc of North Dakota, 
built of the lesources <it hand Commerce has made the mimraum contiibution 
cto it No wooden house is so waim. 


remained piactically empty Empty also weie most lands of 
only one lesource. 


S Tin; World Market 

A new world. Witliin the last hundred years coal, iron, steam, 
gasoline and electucity have given us a new woild For ages 
the fight with the cold enviionment was slow. In lecent times 
it has been most swift The railroad with its accompanying car 
of coal has emancipated man from dependence upon the local 
fuel supply furnished by forests, or annual crops as in China, 
and has permitted a great rush of civilized humanity into cold 
interior legions such as the Mississippi Valley and the plains of 
Canada, Russia, and Siberia Instead of the local market, we 
have the world maiket Instead of the local enviionment, we 
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are coining to have a "woild environment. The railway and the 
steamboat make it possible foi a backwoods district having but 
one product in abundance, to supply its inhabitants with all the 
vaiieties of goods in the metiopolis, because it can .sell its one 
product and buy in return tlie many different things that die 
people need When crops are good, the farmers of Saskatchewan 
or Argentina who sell only wheat, buy goods from a thousand 
distant factoiies. They can do this only when a lailroad, the 
most controlling of all factors of commerce by land, comes near 
enough to make possible the marketing of the gram and the 
bringing in of manufactures Such has been the history of the 
settlement of all that vast farm-land plain lying beyond the Mis- 
sissippi River and reaching from the Gulf of Mexico northward 
beyond Winnipeg. The heart of Russia and Sibeiia was pierced 
by new lines of railway, befoie the World War, making possible 
the emigration of the Russian peasants into untillcd Asia, as the 
Amei leans and Canadians were and are going westward into 
empty Canada 

The railway, the profound changer of man’s environment, has 
not finished its work of spreading into new teintories, opening 
up new lands to trade The environment of mankind is still 
undei going this the greatest and most sudden revolution that it 
has ever experienced. It is the change from the local environ-, 
ment in which the people lived almost entiiely on locarsupplies, 
to the world enviionment to which one abundant expoit commod- 
ity admits us, and which by its uniformity tends to make us all 
alike. Drab unifoimity is leplacing bright and varied local color 
throughout this world of standaidized goods, phonographs, f- and 
radio This world environment creates a w'orld commerce and a 
world market which we must understand befoie we can grasp 
man’s relation to any community. 

6 World Commerce and the World Market 

The staple commodities of the world trade. A world maiket 
exists |or any commodity that is either pioduced or consumed 
over a large part of the world, and is sufficiently poi table and 
durable to permit people in widely separated regions to be in- 
terested in buying and selling the sarne consignments of it. In 



18 


INTRODUCTION 


BEtAILERS MARGIN 

Labor De/ivcrif Store Maintcnanee Credit 
Profit or Lass 

1913 , 1923 . 

(t IS Cents) (S 00 Cents) 


BAKERS MARGIN 

ManofozTurinq Deh^erq and Selling 
Administration Plant Maintenance 
Profit or Loss 

(S 03 Cents) (a auCenH) 


MATERIALS OTHER THAN FLOUR 

Added bg baker in making bread 

(0 38 Cents) 0 SS Cents) 

TRANSPORTATION MARGIN , 

Cost to Baker for bringing fhur from 
Minneapolis to Washington D C 

(0 ^ Cents) (0 S3 Cen ts) 

MILLING MARGIN ON FLOUR. 

(O Cents) (q S3 Cents) 

FREIGHT CHARGES ON FLOUR «N WHEAT^) 

, From elevator to Mitineapelis 
(OnCentt) (QiSCenttI i 

BLEVATpR MARGIN ON FLOUR IN WHEAT* 

(0 OS C^nts) (as Cents) J 


WHEAT GROWERS’ PORTION 
FOR FEOUR IN WHEAT* 

(U7 Cents) {147 Cents) 


^Amount of whoat rfl^ufred to mill the sfsndsnj * 
patent flour^or l6ou of bread 



Fig 7. — Distribution of the retail price of a i-pound loaf of bread in Wash- 
ington, D C Because of commerce many share in the profits. (United States 

Ao-r ^ 
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the days of the sailing vessel, the woild market was uniinpoi tant, 
because, with the unsatisfactoiy, slow, and costly means of com- 
munication, only a few valuable and iion-peiishable commodities 
could be transpoited long distances The staple commodities of 
the world tiade and the world maiket of that day ^^?ele spices, 
silks, tea, coffee, fuis, and cuiios made by the peoples of the dif- 
ferent races 

The staple articles of a centuiy ago aie no longei the staples of 
the gieat world market Tiue, they aie handled in greater quan- 
tities than ever, but cheap and bulky goods have now become 
the staples since all continents have then lailroads and all oceans 
then steamships Thus spices, for which India was once so im- 
portant, are now twenty-second m her list of exports (1922). 
A century ago, tea, cofiee, and spices were the chief foods on the 
world market To-day the important food staples are wheat, 
corn, oats, rice, sugar, beef, poik, mutton, butter, potatoes, 
apples, oranges, and bananas These are the chief foods of the 
white race, and, in part, of the other races also. 

World trade prevents famine. The fact that staple foods can 
be produced in the heai t of one continent one year and sold cheaply 
in the heart of another continent the next year means to most of 
us a comfort and security usually unrecognized, because we have 
nothing with which to contrast it. We know notlung of famine 
in Aineiica or western Europe in our day, yet two centmies ago 
it was a nightmare that haunted all peoples If a season hap- 
pened to bd too dry or too wet, or some sudden blTght 01 disease 
made a local crop a failure, the people of the locality had to go 
hungry because theie was no means of carrying bulky foods any 
great distance Now, with the swift steamship and the railroad 
we can prevent famine by bringing in food from across the ocean 
(Fig. 8) Thus in times Kif shortage we import wheat from Can- 
ada, rice from Asia, and even such bulky goods as meat from 
Argentina, potatoes from Europe, and oranges from Japan, pro- 
vided, of course, that we have the money or credit with which to 
buy Millions of people have starved in India in this centuiy near 
good transportation facilities because they lacked means with which 
to buy Millions have^also starved in Russia while farmers burned 
corn in Kansas. This was partly due to ciop failure and partly 
to the breakdown of commercial and social organization. 
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Changes in world trade during the last century. The world 
market staples of clothing a hundred years ago were silk and furs — 



Fig 8 — Woild export of wheat and flour has increased fivefold in the past 

fifty years 


luxuries for the rich. To-day they are cotton, wool, hides, skins, 
cotton-cloth, shoes, and hats— the clothes of the masses and of 
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the poor In almost every schoolroom in the United States is 
clothing of wool, cotton, or leather fiom two or thiee continents- 
A century ago world commeice brought for the equipment of 
man m his activities little but lumber, tiinkets, and curios To- 
day there is a world market for iron (Fig. 9), steel, cement, coal, 
oies, locomotives, machinery, jute, Manila hemp, and other fibeis, 
so that the school building and the dwelling-house usually have 



Fig 9 — Manufacture of pig iron is considered an indoic of trade activity The 
United States and the United Kingdom are the world’s largest producers 


in them materials that have been carried thousands of miles 
(Fig 12) _ 

The ability to buy and sell in the world market has quadrupled 
the population of the western world. It has levolutionized our 
daily life and our industries. It enables us to take advantage of 
differences in natural resources and to pioduce on a large scale 
for the people of distant states or foreign lands 

7 World Commerce and Agriculture 

Farming in the domestic epoch. Farming, like manufacture, 
has been revolutionized by world commeice. In 1786 a Massa- 
chusetts farmer wrote a book telling just how he supported his 
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family * With the wheat and com and buckwheat that giew in 
Ins fields he furnished the family biead The chickens, pigs, 
sheep, and an occasional beet animal that he sLiughteied tui- 
nislied the meat His gaiden fuimshcd all the vegetables and his 
oichaid lence-iows, and pastuies, all the fiuits, many of which 
weie diied foi wintei use The faun piodiiced the family food 



''Fig 10 -s-The spinninR wheel fur- 
nished man’s clothing dining the do- 
mestic epoch Commerce has made 
it a relic of the past. 


Foi clothing, his nife spun and 
wove the wool which he sheaied 
liom the sheep, and the flav 
that giew in the cornei of a 
field tvas made into linen The 
skm of the meat animals was 
tanned and made into the fam- 
ily’s shoes Thus w'eie they 
clothed The tiees fiom the 
wood lot fuinished the boaids to 
build the house, the logs lor the 
file, and the lails foi such fences 
as were not of stone Like most 
faiTneis of that time, he was a 
faiily good worker m wood, and 
had a little Ijlacksmith shop, so 
that he made piactically all of 
his own tools on lainy days and 
in snowy wintei weathei. As 
everything was done at home, 


■ we call this the domestic epoch 

Only a few things weie needed from the outside world, such as 
salt, peppei, and iion for the little foige. These outside products 
cost him $10 a yeai, permitting him to save $150 out of the $160 
received for the wheat and cattle that he sold This completeness 
of support was obtained by an amount of hard work and discom- 
fort that would not be toleiated in tins age of greatei opportunity 
cieated by commerce and division of labor. 


Farming in the commercial epoch. Since the coming of the 
epoch of coal, steam, and machinery, the fanner, especially the Am- 
erican farmer, sells more and buys more, and his family usually 
does less work, His shoes and clothes are factory-made, the lumber 


See MacMaster, f B , Histoiy of the People of the United States, Vol. I. 
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for his barn often comes from afai, as does the coal foi his stove 
and the stove itself, as well as the tools, the wagon, and often the 
hoise that diaws the w'agon. A much greater farm product is 
required to support a family by the commercial than by the do- 



seventy years 

mestic system. The increased product goes to pay for things not 
done on the farm. In the matter of clothing, a flock of fifteen 
sheep yielding 75 pounds of fleece would abimdantly clothe a 
family with homespun. If the same 75 pounds of unwashed wool 
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weie sold at foity cents a pound, the resulting $30 00 would 
scarcely buy one-tentli as much ready-made woolen clothing. 
Many thousands of American farms that supported large families 



Fig 13 — The frame house, barn, outbuildings, silos, water tank, fences, and 
machinery of a modern American daiiy farm require much wood and non, often 
bi ought long distances Compare with Fig 6 (United Slates Dept Agr ) 


m the domestic epoch will not do so by the same kind of agucul- 
tuie in the commercial epoch, and hence have been abandoned 
Money crops and supply crops. In the commercial system, the 
most unpoitant consideration in connection with fanning is the’ 
money crop Eveiy farm 01 eveiy farming community has one 
or more ciops which aie usually sold and conveited into cash, and 
hence usually called money ciops Among the world’s gieat money 
ciops are grain, sugar, anmials, fimts and vegetables, cotton, w’ool, 
coffee, tea, and tobacco The money crops do not occupy half the 
land in American farms, foi most of the land is devoted to what 
may be called supply crops, that is, crops which arc used entirely 
upon the fann and are sold, if at all, in some indirect foim For 
example, nearly half of the Ameiican faim lands are m grass 
Some of it the ammals eat in summer, the lest is made into hay for 
winter forage, so that, while important, the pastme and hay aie 
rarely sold directly, but supply the means for producing something 
else On many faims theie may be fields of corn, oats, hay, grass, 
and rye, yet these are all supply crops contributing to the one 
money crop of milk, butter, lambs, cattle, swme or hoises. 


26 


INTRODUCTION 


The complete self-support and the well-nigh money-free life of 
which the Massachusetts farmer wrote 140 years ago, is gone, but 
a stiong trace of it lemains in the fact that many things on the 
farm aie still grown for home use Thus a dollai for the farmer is 
often as valuable as two dollai s to tlie city man, because he buys 
many things cheaply ivheie they aie grown, in addition to produc- 
ing many things for home use. It is inteiesting, too, to note that 
there is a stiong tendency in many places, such as the Ameiican 
cotton and wheat belts, to grow moie supply crops than was the 
practice at the opening of this centuiy Tiade disturbances of 
the Woild War biought soie trouble to millions whose “eggs were 
in one basket ” 


8. The Understanding of Lands 

Industrial factors. In studying lands as the home of man, it 
is necessaiy to give close attention to climate, and to give much 



Fig. 14 — Map showing and, semi-aud and humid regions of tlie United 
States (After Newell) (From Modem Geography by Salisbury, Barrows 
and Tower ) ’ 


more attention to agriculture than to manufacturing. Agricul- 
ture is carried on almost everywhere A nation may not have 
manufactures, but nearly every nation has agricultuie, ‘ which 
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Lates in 1924 Note the relation between rainfall and railroads, which 
3 example of the influence of one climatic factor, compare the popula- 
f some large Eastern aty or state. 
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furnishes raw mateiials for the local oi foieign factory, and food 
for man and beast 

Manufactiuing is compaiatively simple in that it goes on in 
buildings undei man-made conditions Agiicultuie is earned on 
in the open,' exposed to all the whims of wind, rain, sun, and fiost 
as they aie modified by altitude exposure and othei factors 
There are many animals and many plants and many kinds of soil, 
so that agiicultuie is veiy complex, very scientific. In explaining 
it theie IS much that must be told In agncultuie, the soil is of 
gieat impoitance, foi it furnishes fertility, but climate furnishes 
the heat, light, and moistuie, whicli aie also essential to plant 
growth Climate thus becomes one of the great keys enabling us 
to undei stand countiies (Figs 14 and 15) Other important factors 
in commerce and industiy aie mincials, topogiaphy (surface), and 
accessibility. Furthermore it is often necessary to go beyond 
these natural factois and to know the history and government 
of the inhabitants 

The United States a world in itself. In this study of man mak- 
ing a living, we will first study the United States, taking up one aftei 
the othei the great industiies by which oui people are supported. 
The United Slates is almost a world in itself. It has a gieat 
abundance and variety of natural resouices, and a very favorable 
climate. These things have made it the richest nation in the 
woild anej have enabled it to have vaiiecl industiies. Its lands 
range fiom the sub-tropic orange gloves of Florida and California 
to the cold temperate shoies of lakes Supeiior and Champlain. 
Its laiiifall vanes fiom the deserts of the Great Basin to the 
heavy soakings of West Washmgton and Louisiana. Its fields 
and fOiests are vast and its rich mines yield all the important 
minerals except tin and potash, and we have lecently found a 
new way to secure potash fiom the sea. * 

Owing to the gieat impoitance of biead and breadstuffs, we 
should begin our study of commercial goods with the cereals. 



PART I 

THE UNITED STATES 

CHAPTER I 
THE CEREALS 

Importance of cereals. Some cereal food is used by practically 
all peoples who can get it, for it is nearly a complete lation ‘ 
The gram-producing plants such as wheat, corn, and rice, store 
starch, gluten, oils, and other elements of nutiition in their seeds, 
thereby piovidmg for the nourisliment of the young plant while 
it gets its roots well into the earth This food is furnished to the 
men of many lands by a much larger number of plants than wm, 
as a wheat-eating nation, commonly realize. 

The peoples of China, India, and Africa make gieat use of 
members of the sorghum and millet families, plants that glow 
quickly and resist summei drought well. The people of the^ 
United States having come fioni climates that suit wheat, corn, 
oats, lye, barley, rice, and buckwheat, have continued to grow 
these ciops in this countiy even in localities better suited to 
some other crop. Finally we shall find out what each locality 
will produce best. This process of fitting oui ciops to our Jand 
will he somewhat inteifeied with by the fact that we esteem and 
will pay nioie for some grains than for others. Here, as m most 
other lands, wheat is the cereal most desired for bread, because 
the gluten it contains enables the dough to hold bubbles of gas 
created by yeast fei mentation Hence wheat bread is lighter 
than that of corn, rye or barley. 

‘ Proteid, the tissue oi muscle-maker, is contained to some extent in all the 
grains from wheat, the richest in proteid, to nee the poorest Starch, the great 
carbohydrate food or eneigy maker, is also present in all of them, so that the 
grains, by containing both the great food elements, aie almost perfect food 
Add leaf greens and fat and we could probably live for generations on any of 
them as has been done m Sicily with com and olive oil 

29 
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I Wheat 

The plant and its climatic requirements. Like all other 
cereals, wheat is a grass, and in the first pait of its giowth the 
plant consists of a tutt of gieen blades Latei it sends up stalks 
of straw that suppoit the grain-bearing heads The nuinbei of 
stalks and heads depends on the size and lugoi of the plant, and 
these aie gieatly dependent upon the dmation of cool, moist 
weather If this cool, moist season of foimative giowth is long, 
the giass-like development is good and the heads many A 
shoitei damp peiiod shoitens the gram yield The foimative 
period is therefore inipoitant. In niildei climates like the cen- 
tial United States south of Dakota, this period of formative 
giowth includes the winter, hence the term “wiiitei wheat” for 
wheat sown in autumn and harvested at the beginning of summer 
(see Fig, i6) Wheie the wmtcis are too seveie, as in North 
Dakota and West Canada, the foimative period falls wholly m 
the spring and summer, hence the name ” spang wheat,” for 
wheat sown in spang and haivesled at the end of siumner 

After the moist wcathei of the foimative peaod, theie should 
be waim, bright, diy weather to lipen and haiden the grain. 
Abundance of summer ram is fatal to extensive wheat growth, 
fox fungus diseases attack the plant, and the gram often moulds 
''or decays 

This double requiiement of a cool, inois't, foimative peiiod and 
a waim, sunny, lipening peiiod, explains the impoitance of 
wheat in regions of lainy winter and dry summer, like the Mcd- 
iteiranean countiies and our Pacific slope These facts explain 
also 'its absence from lands of heavy summer lainfall, like the 
coasts of the Gulf of Mexico (sec Fig 17). On the lainy Gulf 
slope so favorable for cotton, wheat becomes less and less pos- 
sible as one goes south, and the little that is giown in the north- 
ern margins of the east Gulf States and in Carolina has the 
lowest yield per acie found anywhere among English-speaking 
peoples Large amounts of wheat are giown in the legions pro- 
ducing corn, but the same region cannot be equally well adapted 
for both wheat and corn, because the latter, like cotton, requires 
a considerable summer rain. This is fatal to best wheat growing. 

Parts of the corn belt of the United States have, in addition, 

tf 
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another difficulty for wheat growing in the alternate freezing and 
thawing of the late winter and early spring. This is much worse 
than solid and continuous freezing. The expansion and resultant 
lifting of tlie top soil by fieezmg, and the contraction of the 



Eio 17 — Rainfall, June, July, and August. (After Mark Jefferson ) 

Heavy — ^more than lo inches of lam and melted snow in the three 
months 

1 Light — from 6 to lo inches in the thiee months 
I I Scant — ^less than 6 inches in the thiee months 
All the great wheat regions are m or along the margins of the regions of scant 
summei ram. 

thaw, gradually pull the wheat plant out of the ground. As a 
result, wheat is much less important in many coin-belt localities, 
especially Illinois and southern Iowa, than it was 35 or 40 years 
ago, because the people finally learned that this land is better 
adapted to growing corn and oats. The wheat regions have been 


WHEAT PRODUCTION 
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Fig 18. — ^The plus and mi nus Sgures on this map show the amount of wheat which the state had to import per year on 
the average before the Great War It is surpnsmg how many of our states are hke England in being dependent on 
imported breadstuff 

Compare with the cotton map and we see hosv cotton’s climate is wheat’s enemy. (Adapted from the United States 
Dept Agr.) 
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shifted soulhweslwaid into Kansas, Oklahoma, and Texas, into 
a less frosty climate foi winter wheat, and also noithward into 
the coldei Red Rivci Valley of the Noitli and to the plains of 
Canada, where the iictois of the wiiitei climate have no diiect 
effect upon the wheat because it is spring-sown (Figs 17 and 18). 

In tins region theie is a veiy neat adjustment of crop to 
climate The rather scanty ram has its maximum in early sum- 
mer, so here, as in Calilorma with its wet winter, wheat is sown 
at the beginning of the rams and harvested at the end of the rams 

Wheat thiives with much less inoistme than coin It is a ciop 
that approaches the desert’s edge It is important on the eastern, 
western, and noithern margins of our and belt, w'hich centers in 
Arizona between the Rocky Mountains and the Sieiras To the 
west of the Great Basin, across the Sicnas m California, is the 
great valley of that state, for many years after i860 one of the 
important wheat regions of the country. Its essentially Mediter- 
ranean conditions of winter rain and summer drought give it the 
best wheat climate in America, piovided theie is rain enough 
which IS often not the case 

It IS unfoitunate that there is not more land in California with 
an arable surface and a wheat lainfall. As it is, oichards, alfalfa, 
and the di ought-resisting barley have caused a sharp decline in 
f the California wheat crop 

A second wheat belt is found as we go north and northwest 
fioin the deseits of the Gieat Basin, into an aiea of increased 
rainfall. This rainfall makes possible the wheat areas of eastern 
Oregon and Washington (Fig, 18). Flere some wheat is grown 
in localities witli less than 12 inches of ia.infall pei year. 

The most impoitant wheat belt in Amfeuca closely follows the 
mid-continent line of 20 mches of rainfall and icaches from Texas 
noith through Oklahoma, Kansas, Nebiaska, the Dakotas, and 
Minnesota into Canada, where it expands into a vast aiea of 
great promise for the futuie (Fig. 17). 

For several reasons, we do not yet know definitely how large 
this wheat area is. We do not know where its final northern 
edge wiU be because it is a temperature line set by the number 
of days between spring frost and autumn host. If we have a 
quick growing variety of wheat, it can grow farther north where 
the season is shorter. 
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Fig 19 . — Europe is ahead of Amerjca in rye growing partly because she has such a large area of cold, 
sandy plain to the north of her wheat belt. When America has as many people as Europe, our rye area 
wall be much larger than it is now. We wdl be growing ly e on many sandy stretches and now unused, 
or little used, upland fields between Carolina and the plateaus north of the St Lawrence, between Can- 
ada and Nova Scotia (United States Dept Agr ) 
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In similar fashion, the western and southwestern limit of this 
central North American wheat field is again a climatic line, the 
line of light lain 

Both of, these climatic lines are strangely unfixed It seems 
like a jest, but the location of these climate lines depends in part 
upon mechanical invention 

A little figuring makes this plain Anything that makes culti- 
vation easier, so that one man may cultivate more acres of 
ground, makes it possible to use with profit land which before 
could not be cultivated If the wheat gioweis of Canada and 
the "United States had to depend upon the w'ooden plows used 
by oui colonial ancestors in Massachusetts and Pennsylvania, 
and cut the crop with sickles, small indeed would be the wheat 
region of Canada or of Dakota. This brings us to the whole 
question of the lelation of machineiy to wheat, in which we have 
had astonishing changes in the past, and the end is not yet, for 
the farm tractor, which seems to be in its infancy, is perhaps the 
most revolutionary single farm machine ever invented. 

Effect of machinery on wheat production. The pioduction of 
wheat has been made much cheaper and easier by mechanical in- 
ventions, Eighteenth centuiy wheat was cut in the Scriptural 
way by sickle. The laborer with one hand giasped a few stalks 
r of the prain and cut them off with a sweep of the sickle held in 
the other hand (Fig. 20). The next implement in general use 
was the cradle, invented in New England in 1S06. It was a kind 
of scythe provided with fingers to catch and throw into an even 
row the straw it cut. In 1851 Cyrus MpCoimick, of Virginia, 
made a reaper which cut and dropped the grain in bundles to be 
bound by hand Then came the self-binders, 01 leapers that 
also tie the bundles, and finally the binders that carry the 
bundles and drop them in piles where the shocks are to be made 
(Fig 21) A driver with three horses operating one of these 
machines has no difficulty in performing as much work as was 
done 60 years ago by fiom five to seven men working arduously 
with cradles, rakes, and blistering hands. The work is occasion- 
ally done by women, as the physical effort has been reduced 
until one now merely drives hoises and regulates the cutting by 
adjusting easily operated levers on the reaper 

Similar improvements have been made in threshing, which is 
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equally a pait of ’wheat pioduction. It is not so very long since 
men in this country helped thiesh by the Scriptural method of 
diiving hoises around and around upon the sheaves that their 
feet might shatter out the grams upon the threshing floor. A 
method similai to this, in which the horses drag a rolling stone 
around the thieshing floor is still in use in Russia, Tuikey, and 
other countries adjacent to the Black and Mediteiranean Seas 
In more piogiessive regions, under the influence of high wages, 



Fig 20 — Aiabs m Tuiub htirvesting wheat by primitive methods prepaui- 
tory to threshing it under the feet of camels The Bedoum is little influenced 
by our machine industry 


the Steam thresher (Fig. 22) does neatly all the woik In the 
United States, it is common for one of these machines to thresh a 
thousand bushels of wheat pei day and be taken at evening to 
the next farm by its own ti action engine. These 1 evolutionary 
improvements in wheat pioduction cheapened its laboi cost m 
favored localities from 133 inmutes of hmnan laboi per bushel in 
1830 to 10 minutes in 1904 

Similai improvements have been made in machmeiy to prepaie 
the soil and plant the seed 
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The machinery foi planting, hai vesting, and thieshing wheat 
has also been adapted, with minoi changes, to do the same noik 
for the other small giains- — lyc, oats, bailey, and buckwheat, and 
e\cn rice The cheapening that lesults fiom the easiei pi educ- 
tion peimits wheat to become moic unhei sally used as food It 
IS now eaten by many people in the southern United States who 



Fio 21, — esting by maihinciy in the Unitorl Slates The machine tuts, 
binds, and tames the sheaves of small grain, (Inlernalional ITaivestoi Co.) 


previously made a larger use of corn. Bcfoie the World War the 
same thing was done in Germany and Austria, by people who had 
been living on rye bread; and even the Chinese and Japanese aie 
increasing their use of it as a luxury to replace partially their 
cheaper foods of bailey, rye, millet, and the more expensive rice. 

Where wheal is grown on hundreds of acies, still more special- 
ized machines aie used, the most complicated of which is the 
combined haivester and thiesher. This machine can be used 
best when very dry summers, such as occur in the Columbia 
River basin and the great valley of California, pemiit the giant 
to dry out on the stalk so' that shocking it up to cure it is not 
necessary. Here the combined harvester and thresher, driven by 
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engine or diawn by twenty-five oi thiity horses, sweeps ovei the 
great fields and daily puts into sacks the thoioughly diy grain of 
thirty acres of waving wheat fields. 

These niachines weie invented shortly aftei the raihoad had 
given us coinnieicial access to extensive level, tieeless, fertile 
plains and piaiiies in the center of the continent, and settlement 
and wheat gi owing went foiward with gieat speed The popula- 
tion in this gianary of our country is not large because one man 
can cultivate so great an acieage that a single family can easily 
take care of seveial hundied acies. It is populated by machines 



Fig 2^. — (a) Map showing distribution of population in region of Red River 
of the North in 1870 (li) X^opiilation map of legion of Red River of the North in 
iSSo The level, treeless, fertile plain of the Red River Valley was settled almost 
entirely by -wheal growers, and the population of Dakota inci eased from 14,- 
000 to 135,000 between 1870 and 1880 


ratEer than by men, and the machines aie still increasing the 
area one man can tend 

Anothei mechanical invention has increased wheat gi owing and 
influenced the speed of settlement in the region north of Min- 
neapolis (Fig 23) The wheat that grows there is so haid and 
brittle that the husk broke up when, giound by the old-fashioned 
mill stones, and the flour was dark and not desired. The gradual 
reduction by repeated pressing between steel rollers makes fine 
while flour and .suddenly gave spring wheat flour the leadership 
of the maiket, although it is less wholesome than the browner 
flour It displaced. J 
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The one-crop system of the agricultural frontier. Wheat, 
which is valuable, salable, and easily transported, is often the best 
money crop that can be produced in newly settled regions, hence it 
is giown year after year for lo to 20 years after settlement. This 
brings in weeds and gradually exhausts the soil, until the declin- 
mg yield makes it necessary to rotate the crops, to grow clover 
and to keep animals in older to build up the soil again. This is 
the cycle of the agiicultural fiontier. It has been witnessed in 
Illinois, Iowa, Minnesota, Dakota, and is now gomg on in Wash- 
ington, Canada, Argentina, Siberia, and other regions, where the 
eaily farmers wasted then soil resources by the one-crop system 
The Red River Valley of the North, comprising the major 
part of the wheat districts of Minnesota, North Dakota, and 
Manitoba, like the black-earth districts of southern Russia, is 
now experiencing a decline in yield and its continuous wheat 
pioduction is giving way to mixed farming With the possible 
exception of the Russian black-earth belt, there never was in the 
whole world an easiei place than the Red River country for the 
growth of wheat This fertile plain, tlie bed of a glacial lake, 
often for miles literally as flat as a fiooi, without a stone or tree, 
lends Itself peifectly to the use of the most complicated machin- 
ery and large-scale production Yeai after year wheat has been 
grown until the declining yield has made the farmers turn to 
other crops — the raising of horses, the keeping of cattle, the 
making of butter The total yield fiom these districts has not 
declined greatly because of the steadily increased percentage of 
the land that goes into wheat in the one-ciop period and the 
improved yields that follow the introduction of crop rotation and 
live stock * 

At the present time in western Canada, where new railroads 
cross open, almost empty, treeless plains, the new settlers are 
again beginning with continuous wheat growing which will be 
kept up one, two, or three decades before they too must take to 
other crops and to keepmg cattle. In the meantime these wheat 
crops on the virgin piairie soil of the harvest frontier are larger 
than those of the Red River Valley It is possible that the 
Canadian region suitable for the extension of wheat gi owing 
reaches 60° north, near the base of the Rockies. Even Alaska 
reports good crops of wheat on the Tanana rivei. If experience 
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ACRES ABANDONED 


I ACRES HARVESTED 


Fig 24 — The semi-and West produces much wheat but at a greater risk 
During the 12 year period 1912-23 the acreage abandoned m semi-and Ford 
County was 37.1 per cent of the planting, while in sub-humid McPherson 
County it was only 94 per cent. (United States Dept. Agr ) 
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proves these northern regions dependable, their wheat-growing 
possibilities are enormous, and the continuous cropping method 
will have land to support it for seveial decades. 

The Italian faimeis, who have sometimes gone to Aigentma 
at the late of 100,000 per year, have had almost an identical 
experience upon the magnificent black-soil plains that he along 
the western banks of the Paiana River The Russian peasant 
also exploits in the same way when he emigrates to cential 
Siberia and settles on those endless plains called steppes where 
now the tians-Siberian railroad has made possible the export of 



Fig 25 — No other one ciop is grown as widely throughout the United States 
as IS wheat (United States Dept Agr ) 

gram After a time these Siberians also must lotatc ciops, Jteep 
cattle, and export butter and eggs to London, as their brethren 
m the older and more developed lands of Russia and West Sibeiia 
have done both before and since the World War 

Despite the leadership of the central wheat districts of the 
United States, their yield is less per acre than that of the North 
Atlantic States, and far less than it is in northwest Europe. But 
on these cheap, carelessly tfiled lands of the frontier, the yield 
per man is much greater (Fig. 25) than on the more laboriously 
tilled fields of Europe. The distribution of the world’s wheat 
crop IS a fine illustration of the fact that products are often 
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grown in places that are not best suited to them This does not 
pi event the crop from being the best thing to grow in that 
particular place. Thus, western Kansas is not the best place in 
the world to grow wheat, but owing to a combination of many 


CHANGES IN THE CHOICE OF CROPS AS SHOWN BY ACREAGE 
HARDIN COUNTY, IOWA 

1862 -1920 

visma CORN Bam aa wheat , ""n oats ezma tame hay 

ACRCAOe OP OTKCR CROPS WILD HAY eXCXUDED IS INSlf 



Fig. 26 — Wheat is a frontiei crop It tends to dimmish in importance as a 
region, becomes thickly settled (United States Dept Agr ) 


reasons wheat is the most profitable crop that can be grown 
there (See table of crop compaiisons in Appendix ) 

Situation of wheat-exporting regions compared. The wheat 
j exporters of southern Euiope, on the Black Sea, shaie with the ex- 
'porters of Aigentina and Austialia the advantage of cheap ocean 
tianspoitation. The wheat exporteis of the United States and 
Canada giow their surplus for expoiL in the heart of a continent 
a thousand miles oi more fiom seaports. That this last region 
nevertheless takes its place among export regions is due solely 
to the excellence of the tianspoitation conditions which have 
made possible the bringing of wheal to ocean haibors wheie it 
could be exported. In 1825 the Eiie Canal connected the Hud- 
son River with the Great Lakes and made possible boat trans- 
portation fiom the shores of the Great Lakes to New Yoik at a 
fraction of the previous cost. This made possible the extensive 
growing of wheat in western New York, northern Ohio, Michigan, 
and other lake shoie distiicts Ohio ranked first among the 
wheat-growing states 111 1839. Twenty-five yeais after the canal 
opened the lake shores to die world market, railroads began to 
reach out from these inland waterways across the plains and 
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from that time to this wheat has gone eastward to the sea in 
millions of bushels, being gatheied together m the great markets, 
first at Chicago, and later at St. Louis, Kansas City, Milwaukee, 
Duluth, Port Aithui, and Winnipeg. A new railroad is being 
built from the Canadian wheat country to Hudson Bay, where 
for a shoit time after wheat harvest, steamers can cairy out 
Canachan wheat before the ice closes for the season this great 
and at present almost unused arm of the sea. For many years 
the movement of wheat east of the Rocky Mountains was almost 
exclusively to the Atlantic and Gulf ports, most of it passing 
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Fig 27 — Woild wheat production, three-year aveiage. 


down the basin of the Great Lakes, whence, as a lesult of lailroad 
agreements, it scattered to reach the sea at all poits between 
Montieal and Norfolk. From Kansas and southward, the Gulf 
is nearer than the Atlantic and much wheat reaches the ocean 
steamer at New Oileans and Galveston Between 1920 and 1923 
there was a rapid increase in the shipment of Albeita wheat via 
Vancouver, even when bound for Europe 

The wheat of the Columbia River basin is exported from 
Portland and the Puget Sound ports Some of the Pacific Coast 
export goes to the Orient but most of it still goes to Europe by 
cheap water transportation, which has always been less expensive 
than an oveiland journey to an eastern port. 

The Siberian wheat plains, drained to the frozen Arctic and ' 
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shut off by mountains from the southern sea, have the worst 
situation of all wheat exporteis with regaid to the sea The 
Siberian ciop must make the long lail journey to the Baltic oi 
White Seas unaided by any such gift of nature as the American 
Great Lakes or the Danube River Foi this reason the Siberian 
plain was the last of the world’s great plains to be settled The 
railroad enabled it to become a wheat exporter befoie the war, 
but its average pie-wai crop combined with that of the adjacent 
Russian piovinces of Central Asia amounted to but 84 million 
bushels (igog-13), which is less than the present aveiage pro- 
duction of Noith Dakota But Siberia has the resources of gieat 
area and fertile soil which can be utilized foi a gieat export, 
after Russia has recoveied from her present bankruptcy and 
famine 

Manufacture and commerce in wheat. Minneapolis is 
the greatest floui -milling city m America It is situated at the 
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Fig 2S — Wheat and wheat flour cxpoits, three-year average. 


gateway to the spring wheat plains that reach more than a 
thousand miles to the northwest. Power foi its mills is furnished 
by the nearby Falls of St. Anthony on the Mississippi. Other 
flour-manufacturing centers are Buffalo (now disputing the flour- 
milling supremacy of Minneapolis), Niagara Falls, and Rochester, 
thiee cities of New Yoik state having water powei and also' 
located on the gram route to the East Wichita, Kansas, now 
claims rivalry with Buffalo. Bieakfast foods are also made 
entiiely or m part from wheat, and are manufactured in most 
of the larger cities where rail or water routes make it easy to 
bring in the grain and Where the dense population affords a 
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ready market for the finished product Bran, the outer covering 
of the grain, and middlings, the germ, which are important cattle 
foods, are piodiiced at all the great milling centers 
Wheat was an important export of New Amsterdam (New 
York) as early as 1656, and has been important ever since. In 



Fig. 29.— This chart of the leading crops between central Iowa and central 
North Dakota shows wheie the Coin Belt ends and the Wheat Relt begins ♦ 
Notice the importance of oats as a secondary crop in the Corn Belt (United 
States Dept. Agr ) 

colonial times it went chiefly to the West Indies where wheat 
does not grow During most of the nineteenth century the trade 
has been chiefly with Europe and wheat has been the leading 
agricultural export of the North The future, however, promises 
to see our export of wheat decline in importance and in quantity. 
It first declined m favor of flour exports. This was soon followed 
by a conspicuous decline in the export of both wheat and flour, 
because our increasing population leaves a smaller and smaller 
surplus for other lands. The phenomenal export during the war 
was but a temporary exception It showed what we could do 
and the slump showed what rivals could do California fur- 
nishes an interesting example of this change That state, once a 
great wheat exporter, reached her maximum wheat acreage in 
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1893 Since that time alfalta fields and fruit oichaids have cut 
in on the wheat aiea until it does not now supply even the needs 
of the state The California bean crop is more valuable than 



Fig 30 — An experiment in jilant bleeding, cross-bted wheat showing great 
variation m offspring of hybrids. 

A B. = parents same variety as ab but 
crossed the othei way 
A'A"A"' = hybnd offspring of AB- 
cross 
CiCs 
DiDs 
EiEa 


ab = parents 

a'a"a"' = offspring of abCross 


CiCa 

did;. 

6162 


etc = offspring of aV'a" 


etc = offspring of hybrids A' 
A"A"' 


the wheat crop Canada, Argentina, and Siberia possess the 
new lands for the one-crop faimei to cultivate, rob for a time, 
and thus supply the world market. 
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Our future wheat supply. We can increase our wheat pro- 
duction greatly by the intioduclion of bettei varieties from other 
lands, by breeding better varieties of the grain, and by improved 
cultivation and fertilization of our fields The recent introduc- 
tion to the United States and Canada, of a diought-resistmg 
A^ariety of wheat known as Durum, fiom the arid lands of eastern 
Europe, has resulted in the extension of the wheat area into the 
diier lands of our desert edge, which before were practically 
useless for agriculture This variety of wheat contains much 
gluten and is thus very valuable for the manufacture of macaroni. 
More than 4 million acres of this wheat aie now grown annually 
in the United States 

The introduction of new varieties gives new materials for the 
plant bleeders to use (Fig 30) Plant explorers are now scouring 
all possible coiners of the world in search of plants especially 
adapted to particular purposes and conditions Several varieties 
of Austialian wheat introduced into the Pacific Coast states have 
increased the yields and proved superior for milling These 
plants, specialized in one or more qualities to the point of per- 
fection, can be used as parent plants by the plant breeders 
They have recently developed from Kubanka Durum wheat an 
improved strain called Nodak, with greater rust resistance. 


2. Rye 

Next to wheat, the Caucasian peoples eat rye as a breadstuff. 
Botanically, rye is closely allied to wheat which it lesembles, but 
the grain is smaller and darker, less nutritious, and hence less 
valuable That the woild’s pre-war pioduction of lye was nearly 
one-half that of wheat is due to the fact that under certain con- 
ditions it will produce more food per acre than wheat It is 
hardier than wheat. The United States rye belt runs across the 
country 300 miles farthei north than winter wheat. In the 
spring wheat region rye enlarges farm activity by providing a 
fall-sown crop which can be harvested before wheat is ready. 
Rye also grows more successfully on thin, sandy, 01 sour soils, 
and is less affected by rust and msect pests. 

Rye was an important crop to the early settlers in the north- 
eastern states, but after the settlement of the fertile level west, 
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it was neglected in favor of wheat. Rye-gi owing more than 
doubled between 1913 and 1923 and equals one-tenth of oui 
wheat crop. It is now more impoitant in the spung-wheat belt 
than in the poorei lands of the northeastern states Canada has 
also made a significant mciease m lye production Noithern 
Europe, where there is much sandy soil and a cool climate, is the 
rye center of the world Before the war Russia produced one- 
half of the world’s rye and Germany one-fourth. These two 
countries grow far more rye than wheat and daik rye bread is 
the staple food of the people. 

3. Oats 

Among cereal crops in the United States oats stand third in 
impoitance. The oat plant is haidy and will grow in a colder 
climate than wheat, but it requires moie rain Its moisture 
requirement bars it from the regions of Mediterranean climate, 
like California, with their hot diy summers. It is commonly 
spring sown m localities where the other small grains are fall 
sown, and the gram is chiefly used as forage, especially foi horses. 
For these reasons it is grown to some extent in nearly all the 
important northern wheat regions and also in rye and northern 
barley regions. In the southern part of the wintei wheat belt, 
'winter sown oats are grown and have the advantage of ripening 
earlier in the season than wheat. 

Oats grown on same farm as Indian corn. The fact that oats 
are better adapted to gencial farming crop rotation than any 
other small gram makes the crop a very unpoitant one in the 
corn® belt of the United States. In much of this territory the 
moisture of summer and the alternate freezing and thawing of 
the open wintei are alike unfavorable for wheat. Oats, standing 
more moisture and not being hurt by a little frost, can be sown 
very early in the spring before corn is planted Since it is not 
necessary to plow the seed bed (harrowing suffices) oats permits 
great economy of labor. The crop requires no attention until 
harvest time, ’^hich does not occur until after the corn has been 
both planted and cultivated. Then while the corn is maturing, 
after the hay harvest or possibly before it, tire oats are harvested. 
The excellent way in which these crops dovetail together makes 
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the field of oats as well as the field of corn and the field of hay- 
parts of the great corn belt farm system In this way is grown 
the greater part of the United States oat crop, a billion and a 
quarter bushels — equal to the total production of all Euiope. 
Oats are not generally a cash crop, but are fed on the farm 
wheie grown. 

4 . Barley 

Barley closely resembles wheat in appearance,' is the hardiest of 
the important cereals, and has a much wider climatic lange than 
wheat 

The wheat limit in Russia is neai Leningrad, but barley goes 
on to the Arctic It is pilfered alike by the sledge-drawing 
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Fig 31 — United States barley production, three year average 


reindeer and the deseit-ciossing camel. It is important in north- 
ern Norway and Sweden, and in the adjacent Lapland, glowing 
beneath the midnight sun, and npemng 150 miles beyond the 
Arctic Circle It is regularly grown in Finland and north Russia 
to the shores of the Arctic Ocean, and its ability to resist droughts 
and heat causes it to be grown as far south as the Nile Valley, 
Abyssinia, and the east point of Africa near the equator. 

The grain lacks gluten, and foi that, reason it will not make 
the sticky dough necessaiy to good light bread. But because 
barley yields nearly twice as much per acre as does wheat, it is a 
forage crop where corn cannot be grown, as on the Pacific slope 
of the United States, and beyond the corn belt in the plains 
from Texas to Dakota (Fig 31) It will thrive with less rain 
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than wheat and is consequently replacing wheat in California, 
which now piodiices a fourth oi our bailey ciop Our greatest 
single barley district is noith of the corn belt in the spring 
wheat region of the Dakotas, Minnesotas, and the states of Wis- 
consin and Iowa. 

5 Buckwheat 

Buckwheat, an unimportant ceieal, is among grains as the 
goat IS among animals— conspicuous foi its ability to nourish 
itself where the supply of nouiishment is meager It glows so 
quickly that it can be sown in midsummei aftei other crops have 
failed, or have been harvested, and yet ripen before fiost Its 
qualities combine to make it a crop foi farms of rough and 
mountainous localities, such as the Appalachian Plateau in New 
York and Pennsylvania, and parts of New England and Canada. 
Its chief use is for making griddle cakes in regions where maple 
syrup is easy to obtain. 

- •* 6. Rice 

Rice characteristics and rice climate. Without rice the human 
race would be greatly handicapped for locally grown cereal food 
in the torrid zone and in some parts of the waun temperate zone 
where there is a heavy summer lain, as along the Gulf Coast in 
the United States. In such a climate all the European giams — 
wheat, Uarley, rye, oats, and buckwheat — fail miserably, and corn 
(maize) is not at its best, owing to the bad effects of the moisture 
which prevents the giains from hardening Commeice would 
find difficulty in filling the gap because it is so difficult to keep 
these northern grams from spoiling in a hot moist clipiate 
Trouble is often experienced in shipping coin down the Missis- 
sippi Rivei and through the Gulf of Mexico to Europe, because 
the humidity causes the gram to heat and mould. It is indeed 
fortunate that countries with these climatic conditions can grow 
rice, Asia's great gift to the world, a grain which thrives under 
w^t '%ummer conditions and which, owing to the dryness of the 
kernels and to a protecting husk, can be kept without deterio- 
ration — a Iremenrlous advantage. This gram is to the regions 
with wet summers what wheat is to the regions with dry summers. 
The two plants do not thrive in the same region unless, as is the 
case in a few districts of China and Japan, a crop of winter 
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wheat can be harvested before the beginning of summer rains 
which furnish the proper conditions foi rice 

Distribution of rice. Unfortunately, rice, lilce barley, has 
little gluten and will not make light biead, but its great keeping 
qualities make it a food pnzed in neaily all lands engaged in 
commerce. It has been giown in the Orient foi ages and was 
early imported as food by the American colonists After the 
surprising success of the governor of South Carolina in raising a 



Fig 32 — America’s capture ot an old world crop is shown in her rice industiy' 
along gulf coast of Texas and Louisiana, in Arkansas, and in the Sacremento 
Valley of California (United States Dept Agr ) 


patch of^ lice in his garden in 1694, rice growing became an im- 
portant industry in that colony and in Georgia. Swamps along 
the seacoast and rivers could readily be dyked off, irrigated* and 
cultivated m the Oriental way by negro slaves. These two states 
have grown rice of excellent quality down to the present day, 
but they are now suffering from the competition of the newest 
and most interesting of all the world’s rice fields, that upon plains 
near the Gulf Coast not far from the boundary between Loi^pana 
and Texas. In this level, weU-watered, marshy and littf^-ltsed 
district, the machinery and methods of wheat growing have been 
adapted to rice growing. The Sacramento Valley in Cahfornia 
began commercial rice growing in 1912 and that state now has a 
production second only to Louisiana. 
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The conquest of this primeval Oiiental hand-labor garden crop 
by American farm machinery has enabled one man to take care 
of 8o acies of iice in a yeai Although he is paid twenty times 
as much as the Chinese laborei, he produces iice more cheaply 
because the Chinaman cares for only i or 2 acres by his aiduous 
hand laboi In spite of oui successful Ameiican production 
methods, howevei, the fact remains that we produce only about 
I pel cent of the world’s rice while Indi a grows 60 per cent and 
Japan 20 It is still to be pioved that white men canTnaintain 
health and vigor in the necessaiily damp climate, with its abund- 
ant mosquitoes, which accompanies the irrigation of land upon the 
waim and moist shores of the Gulf of Mexico The attempts at 
“upland rice culture” have not as yet been a commercial suc- 
cess — so great is the dependence of this aquatic plant upon a 
saturated soil 

Since large aieas in China, Japan, India, Indo-China, and the 
East Indian islands have both the humid air and wet soil, iice 
is the chief ciop and chief giam food of several hundred million 
people 

7 Corn or Maize 

Uses of corn. Corn is properly called the king of American 
forage plants. It differs from wheat in having a stalk an inch in 
' diameter, and 6 to 15 feet high The ear is sometimes a foot 
long Com is commonly planted in rows and the ground between 
them is cultivated to prevent the giowth of weeds and to keep 
the soil loose and moist Its large size and the cultivation peimit 
it to be grown on rough and recently cleared ground where 
small grains would not thiive. For these reasons it was of 
especial service to the early colonists It could be grown in 
small clearings in the forest too lough and too shady for other 
grains It yielded twice as much as wheat, was easily kept, and 
could be served as food in many forms — as paiched corn, made 
by heating the whole gram in a fiymg pan or over an open fire; 
as hominy, which is the cracked corn thoroughly boiled, as mush 
or samp, made by boiling the meal, or, finally, as cornbiead. 
The husk that protected the grain served in the mattress for the 
colonist’s bed, the stalks and leaves fed the horses and cows 
through the winter, even after they had served for months as a 
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thatch for the tempoiaiy shed that shielded the animals fiom 
storm Because ol its ability to giow on lough ground it is of 
great service to the people of such localities as the Appalachian 
distiict fiom Geoigia to New York 
This locality with its infeiioi coin crop furnishes a good ex- 
ample of the influence of envnonment on histoiy About the 



Fig Si — Gulliefl hillside m the Piedmont section of Viiginia This field 
has been ruined by eiosion while in corn — a sod-dcstioying crop on rolling or 
liilly'iand. Interlacing giass roots protect a hillside but cultivation permits the 
rich, top soil to wash away 


only way in which coin can be exported from these plateaus is by 
converting it into whisky or live stock Owing to the fact that 
the United States Government taxed whisky there was a long 
struggle between the collector of United States revenue and 
illicit distilleis, “moonshineis” as they are called, of the Appala- 
chian Mountains. The mountaineei feels that it is a tyranny for 
the Government to prohibit or to lax the only thing he can sell 
This feeling took its strongest form in Washington’s administra- 
tion, when the people of western Pennsylvania, objecting to the 
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Fig 35 — ^Anotliei hillside in Appalachia The soil has been thrown by the 
plow into broad, neaily-level terraces, retained by steeper banks of sod These 
steps check the run-off, while the sod holds the soil particles in place for the 
farmer’s use 


tax, arose in insuiiection against the new Republic m the so- 
called “Whisky Rebellion ” 

Cli matic requirements. Corn 
canTOir stand fiost, but will rnatur? 
if there is a 5-months growing season, 
and a hot midsummer with sufScient 
rainfall (Fig 36) to keep up the 
growth of the plant Accordingly, 
legions with a cool summer, all 
Noith Europe, most of New England 
north of latitude 44°, and Canada, 
excepting a part of Ontario, cannot 
well produce a ciop of ripened corn. 

Selection and breeding aie produc- 
ing quick-maturing strains, some of 
which will ripen m 90 days of 
growth. By this means the corn Fig, ,3d —Rainfall m inches per 
belt has been extended farther month at Omaha The heaviest 
mUo Uoot rainfall comes just when the giow- 

north The heat requiiemenl of mg com needs it most Enchhori- 

the maize plant includes warm ontal hue marks an inch 
nights as well as warm days, so 

that many and regions having very hot days and cool nights, 
such as Nevada and the Pacific Slope aie not suited to" the 
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profit’abk production of coin despite an apparently satisfactory 
aveiage temperatuie. Foi this leason it is not yet an important 
crop in the luigated West but mteiesting vaiiety adjustments 
are being tried out. 

Although a lover of heat, corn does not do its best in the 
continuous heat of the tropics, the greatest yield of giain being 
in the central temperate zone The cultivation of corn in a 
small way is, however, widely scattered throughout the warmer 
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Fig 37. — ^United States corn production, three-year average 


parts of the woild between 45° north latitude and 40° south 
latitude. 

Corn belts. The United States produces nearly three times 
as much corn as all the lest of the world (Fig 38). It is grown 
from the Gulf of Mexico to the Great Lakes, and from the 
Atlantic Ocean to western Kansas, and in scattered areas beyond, 
but the region of greatest production, the so-called Ameiican 
corn belt, 1 caches from cential Ohio to central Kansas, and from 
central Missouri to Wisconsin. It includes nearly all of the 
states of Iowa, Missouri, Illinois, Indiana, and Ohio, and about half 
of Kansas and Nebraska (Fig 33). This region is one of the 
finest agricultural sections in the entire world. For hundreds of 
miles the almost level prairies are rarely varied by undulations 
steep enough to interfeie with the laying out of loads on merid- 
ians and paiallels at regulai intervals of i mile. This soil that 
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lies so beautifully foi tillage is naturally feitile, and so free from 
stones that the worker can ride the cultivator with which he 
tends the corn Some of these cultivators till both sides of one 
row of coin, and some of them even take two rows at once 
Thus, an unaided f aimer with his team can cultivate a large 
area of corn, sometimes more than 40 acres, and produce the 
giain that was so wonderfully cheap for many years Serious 
droughts are infrequent in the corn belt. The abundant rainfall 
of summer comes m short showers which do not seriously inter- 
fere with agricultural operations, and the heat is sufficient to 
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Fig 38 — World’s com production, three-year average 


make a most excellent growth of com. The percentage of sun- 
shine, an important factor, is high 

Relation, of corn to other products of corn belt. Corn is not 
the only crop m the coin belt. On a single farm theie may be, 
m addition to corn, fields of oats and hay which requiie^ the 
faimer’s labor at different seasons from the com, also there will 
often be a field of grass upon which cattle can giaze. 

It IS estimated that man eats 88 per cent of the wheat grown 
in the United States, while ii per cent is used for seed and i 
per cent fed to animals, the reverse is true of corn About 88 
per cent of the corn crop is fed to animals on the faims where 
raised, and is sold in the more condensed forms of beef, pork, 
mutton, horses, and mules (Fig 40) The biggest corn-growing 
states are also the ones which market the major share of fat 
hogs and cattle 

An interesting adjustment of production to transportation 
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Jactois IS shown by the way distance decides whether the corn- 
belt fanner ships meat or giain In 1910, 48 jjer cent of the 
torn of Illinois, neai St Louis and Chicago, was shipped out of 
the county where it was pioduced In Kansas the coriesponding 
figure was 22 per cent, in Texas, yet farther fioin the maikets, it 
was only 7 per cent 

Corn in the South and East. Com is the second crop in 
importance on the cotton lands of the South. Although these 



Fig. 39. — United Stales com production in bushels per capita of rural popula- 
tion, three-year average, 1921-33. Population, 1920 

lands are well adapted to corn growing, cotton is so overwhelm- 
ingly the main crop that the corn crop is often msufificient for 
local use, and import from th« corn belt is necessary although 
this tendency is declining with the increase of diversification in 
the South Corn, but little used as human food in the northern 
half of the United States, is in common use in the southern 
states, Tj TO.sliQrtc ommgs of com suf&ceJ:o_^explamita.small use 
as breadkuff where wheat is avajEble~Tirst, it has no gluten 
and'^^wilT not piaKe a’ dough, or light bread, second, the bread, 
loses much of its palatabihty upon getting cold. 
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In the case of failure of her wheat crop, there would be famine 
m Italy without the import of giam In America we have the 
great reseivoir resource of coin, not fully understood by many 
during the Great War. We grow thiee to foui times as much of 
It per year as we do of wheat, sometimes more than that Ncaily 
all of the corn is fed to our animals (see Fig. 40) In case of a 



Kig 40 — Iowa com field and corn condensers, 140 hogs fed on corn and 
molasses feed, gained i i/3 lb each per day for 100 days (Champion Feed 
Milling Co , Ls'ons, la ) 


great shoitage of wheat, all we need to do is to eat a fifth or a 
fourth of our corn and i educe temporarily our animal industries 
to that extent This would of course mean a 1 eduction in the 
meat supply, but it would still leave us more meat than the 
people of any nation on the continent of Europe ate even before 
the World War 

We made a tiny stait in that direction during the war, by 
making a slight reduction of meat during our meatless days and 
mixing a little corn meal with our wheat iloui We did not like 
the new bread, for people rarely like to make changes in their 
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'diet. Even the hungry people of Europe often resented the 
eating of corn, which has nevertheless been the food for millions 
■of people for thousands of yeais, and has now spread to all 
continents. 

Corn IS also an impoitant crop in the Middle Atlantic States 
and its giowth is extending to the northward This extension is 
aided by the use of the silo, a barrel-like structure, ro to 20 feet 
in diameter and 30 to 50 feet high, made of wood or concrete 
(see Fig. 71). By means of the silo the entire corn plant, stalk, 



Fig 41 — ^The overwhelming impoitiince of the United States in the world’s 
com production is dearly shown. (United States Dept Agr.) 

leaf ,f. ear and husk, when chopped into bits, may be kept moist, 
warm (fiom fermentation), and edible for cattle for i or 2 yeais, 
or even longer. In this form, called silage, corn yields its gieatest 
possible food value for live stock, and is much used in the feeding 
of dairy and beef cattle Since it can be put away some weeks 
before it is fully matured, it can be grown much farther north 
than can the ripened grain. After the ‘Toasting ears” or “gieen 
com” have gone to the market or the cannery, the stalks are 
sometimes used in the silo for dairy cows. 

The improvement and extension of com growing. Great 
improvement in com growing takes place from year to year as 
the scientific agriculturists teach the need of the plant, breed 
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new and better varieties, and select the seed to take advantage 
of the known laws of heredity Boys’ corn clubs are doing much 
to increase the yield of corn By careful test in Illinois one laige 
cornfield yielded 48 bushels to the acre while a similar adjacent 
field owned by the same man yielded 77 bushels to the acre, the 



Fig 42 — ^Average dates ot the beginning of com planting Starting about 
Feb I in southern Texas, it advances northward at an average rate of 13 miles 
a day until the heart of the Com Belt is 1 cached about May i Here all 
llie planting is usually completed by June i (United States Dept Agr ) 


only element of difference being the superior well-selected seed' 
that produced the larger crop The breeding of eaiher ripening 
kinds will doubtless make possible a gieater growth of corn in 
parts of the northern United States and Canada where it is not 
now a dependable crop. South Dakota, long a wheat state, 
now grows four bushels of com to every bushel of wheat, due in- 
part to earlier varieties of corn. 
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New kinds of com. Kaffir com and Chinese soighum are 
two of the new kinds of corn (so-called) that have recently been 
introduced to the United Slates with great benefit and gi eater 
promise Both aie members of the soighum family Like 
Durum wheat, they can stand much drought Kaffir corn comes 
from and South Africa where the annual crop is half again as 
large as maize Others have lecently come from the diicr paits 
of China and they aie already being giown by the millions of 
acres m Kansas and Oklahoma, wheie they have of late pioved 
themselves moic valuable per acie than the watei-loving Indian 
corn The giains aie small and round like little peas The 
appeaiance of the plants is like that of bioom corn, but they are 
satisfactory stock food and aie bringing about some westward 
extension of the com area. They aie also excellent human food 
as attested by the vigor ot millions of Africans and Asiatics. 

Questions 

1 Why is the moist open winter of Washington state and England so good 
for wheat^ 

2 How does wheat thiive in the climate of tlic lotton bell? In that of 
the (heat Valley of C'ahfoinia? 

3 How does the changeable wmtei weather of Illinois suit wheat? 

4 How docs the plant explorer increase our possible wheat production^' 
rThe plant breeder? 

5 Why was lye moie important in Colonial America than it is now? Why 
was corn the agiicultuia! mainstay of the Amciiian colonist? 

6. How does a labor adjustment jiromote the growth ot oats in the corn 
belt? 

7 Why IS torn the worst ot all grams as a sod destioyer? 

8 /.What quality of the barley plant promises to make it veiy imptirtant 
in the western half of the United States? 

g. What has been the great American achievement in lice growing? 

to How does corn get to maiket^ 

11. How may the silo extend the zone of corn culture? 

12, How have Kaffir corn and sorghum influenced the coyn area? 



CHAPTER II 


THE ANIMAL INDUSTRIES 

I Meat and the Meat Supply 

Meat a luxury. Among most peoples of the woild, meat is 
something of a liixuiy and is becoming more so That it is not a 
necessity is shown by the fact that millions of people, as the 
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fortunate fact, for many millions of the human race in Asia and 
Europe can larely afford to eat meat because of their poveity 
It IS a luxury possessed chiefly by the people of lands of sparse 
population, where foi that leason meat is cheap (Fig. 43) Man 
always has the choice of eating plant products duectly or, if land is 
cheap and plant iiioducts abundant, he can feed them to animals 
and then eat the animals The latter is much the moie expensive 
form, for the making of a pound of meat lequiies the grass from 
much land, 01 it requires fioni 5 to 10 pounds of gram, the equiv- 
alent of eight to fifteen i-pound loaves of bread In densely 
peopled regions where there is not food enough foi both man and 
beast, man eats the vegetable food and does without the beasts 
Japan piobably presents the most extreme example of a numer- 
ous people who maintain a high civilization with few animals. 



Fig 44 — See legend for Fig 43 The numbers of swine pel square mile will 
probably surpnse many 


With the exception of the cold 1101 them Island of Hokushu, the 
whole country has a population of fiom 400 to 500 people per 
square mile. With over 55 millions of people, the Empiie has 
of horses and cattle combined but five and one-half per cent as 
many, while the number of sheep and hogs is but one-eighth of 
one per cent of the number of people Both of these figures are 
utterly insignificant in comparison even to those of Europe. 
For the United States the ratios were 86 and 95 per cent, respec- 
tively, in 1923. (113 and 130 in 1913) 

The rising price of meat. As long as the American people 
could keep on spreading into fresh new lands, animals were abun- 
dant and meat was cheap. By tlie beginning of tlie twentieth cen- 
tury we had come to the end of our new corn lands, and since 
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that time we have been exhausting the land we had and in- 
creasing our population so tliat animals aie becoming relatively 
scaiced That makes the price of meat rise and the relative 
seal city seems likely to continue and even to inciease because 
of these geographic reasons. 


2 . Swine 

Swine are the meat animals of grain-growing lands as sheep 
are of grass-giowing lands Thus pastoral New Mexico has but 
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Pig 45 —United Slates distribution of swine, Ihieo-year average 


one hog to twenty- three sheep, and Iowa, a great corn state* has 
eleven hogs to one sheep. The hog was originally an animal 

1 NUMBER or ANIMALS PER 1,000 POPULATION IN THE 
UNITED STATES 
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of foiest countries, living upon acoins, nuts, loots, grubs, unci 
other highly nutiitioiis loocls Consequently, in domestication 
he must have somewhat similar foods, since his small stomach 
is not adapted to a coiniolele diet of bulky grasses. In his oiig- 
inal foiest home he converted the abundance of autumn nuts 
into a layei of fat which covered his body and cariied him 
through the hungiy time of winter Theicfoie, the iich giains 
of the faim suit him exactly He is still fond of the nuts and 
acorns of his oiigmal foiest home, but is able to eat anything 
from a piece of meat or gaibage to the weeds which his owmei 
pulls fiom the gaiden Tame, haimlcss, hardy, and prolific ^ 
the hog IS an admiiable dooiyaid scavenger and meat producer 
for the cottagers of many lands, and has attained an almost 
w'oi Id-wide distribution, being of gieat local importance as a 
food supply in many countiies Where an abundance of food is 
possible the hog easily becomes a commercial product because 
he conveils his food into meat moie efficiently - than any other 
of oui animals. Pigs aic the only meat animals densely popu- 
lated China can afford to laise. 

Relation of the hog industry to grain growing. Since the hog 
must have some kind of concentialed food such as acoins, nuts, 
oi grain, he is a natuial product of the legions pioducing cheap 
-grains. The chief regions producing hogs for eiqiort, theiefoie, 
are those in which coin or bailey abound [Compaie Figs ^3, 
45, and 53, showdng distiibution of swine and corn in the United 
States ] Since corn has long been the cheapest and is also the 
most fattening of the giains, the corn belt of the United States 
has a greater lelative advantage than any other large area m 
the woild foi the production of the cheapest of animal foods 

1 It is a raie flock of sheep that increases 100 per cent per year, while ten- to 
fifteen-fold increase of swine is common Thcii production m the Uiuted States 
and other countiies is gieatly hampered by the outbrealc of the swine plague 
or hog cholera, a disease which the recently discovered process of moculation 
seems able to hold m check 

“ The United States Department of Agiiculture states that it lakes about 
6 pounds of gram and 6 pounds of hay to produce a pound of lamb (li\ e weight) ; 
TO pounds of hay and 10 pounds of corn to make a pound of beef, and 5,6 pounds 
-of corn for a pound of pork Steers and sheep also lose from 35 to 50 per cent 
when butchered while the waste of a hog carcass is only 25 PPr cent. 
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— poik and lard It might as well be called the hog belt as the 
corn belt The faimei in Iowa, Kansas, or Nebraska nearly 
always grows one or two fields of coin, and usually keeps from 
a do^en to several hundred hogs, which he feeds almost entirely 
upon the com. Fully one-third of the American coin crop goes 
to the market m the foim of pork Hogs are reared to some 
■extent in piactically all parts of tlie United States, but chiefly 
where com is grown (Fig. 37). On the Pacific Slope bailey is 
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Fig 16 — World distnbution of swine, tlnee-year average 


used to some extent as a substitute for corn Seveial hundred 
thousand hogs live on mast in the national forests and the moun-, 
taineers in parts of the Ozaiks, the Appalachians and the cotton 
belt deiive most of theii meat supply liom “razor back” hogs 
that shift foi themselves and live entirely upon roots, nuts, 
.acorns, and other forest pickings 

3. Catile 

Distribution of cattle. Wheievei there are wide spaces of 
unfilled grass lands we are likely to find cattle They weie the 
animal pioneers during the nineteenth century upon the vast 
plains that the white man won from the wild animals and native 
peoples in North America, South Ameiica, Australia, and cen- 
tral Asia On account of their size, strength, and speed, they 
can combat dangeis, 01, if necessary, flee from them. Theii 
ability to withstand heat and moisture has enabled them to 
go into lower latitudes than sheep With the exception of the 
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humid plains of the mid-tropics, they aie to be found fiom the 
Stiaits of Magellan to Hudson Bay and fioni Sibeiia to Tasmania. 

In the first stage of the occupation of new plains, befoie 
transportation has been well developed, the only expoit products 
furnished by cattle aie the non-peiishable hides and tallow. 
Latei the bones are gathered up to make feitilizcis to restoie 
phosphoius to woin-out lands. However, the ability of cattle 
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Fig. 47, — Caylo in the United States per squaie mile by atates, Jan. i, 


to walk long distances enables them to be raised far fioin the 
railroad. Thus we had a vast aiea in the West which was for 
a time devoted to cattle under the care of the picturesque but 
now less numeious cowboys. 

The gieat open plain Avest of the one hundredth meiidian and 
leaching fioin west Texas far into Canada is too dry for good 
fanning, therefore the pioneeis farmei could not take it for 
homesteads, as they had taken up all Iowa and the eastern paits 
of Kansas and Nebraska. Hence, people branded their cattle, 
and turned them out upon the plain in great nuinbeis to pick 
up their living as the buffalo had done. At an annual round-up 
all the cattle in a large area were brought together, each man 
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took tlie cattle that had his brand and sold them. The freedom 
of the range naturally led to overstocking. The grass, especially 
in periods of drought, was eaten so close that it could not pro- 
duce seed, and in many places it died out and was leplaced by 
inedible weeds The disappearance of the grass exposed the soil 
to eiosion by both wind (blowholes) and water (Fig 49) so that 
the plains cannot now support so many cattle as they once did. 



100-300 300 000 flOO-1000 lOOO-lCOO 1500-2000 2000-3000 Over 

3000 

Fig 48 — Cattle in the United States per 1000 rural inhabitants, by states, 
Jan I, 1924 Population, 1920 


Among the other changes now taking place in the cattle-rknch- 
ing methods of the^ West, ai e the passing of much land into pri- 
vate ownership^ and tl;e fenewg^ojE tjie Jree-xange ManyjiLthe 
huge ranches which contained thousands of acres, are being 
cut up into smaller units, and forage crops supplement cattle 
raising. - The lean Texas longhorn has been displaced by the 
better grades of pure bred beef cattle, and the industry is be- 
coming more careful and scientific 

The migration of beef cattle. The range cattle spend one or 
two years upon these western plains living on grass, and are 
then shipped lean and hungry into the com belt where the farm- 
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eis keep them foi a few months, fattening them on com befoie 
sending them off to tlie gieat maikets foi slaughter Some of 
these cattle are fattened on the farms as fai east as Pennsylvania 
and othei Atlantic states. In the hilly countiy of southwestern 
Viiginia, West Virginia and northeastern Tennessee, theie is a 
section of good giass countiy where young cattle are laised and 



Fig 49 — Erosion of Califoinia pasluie land aftci loo dose pasturing, 
Mann County Great icsource deslriidion follows abuse of pastures 
(Photo G. K. Gilbert ) 


sent to the fann lands of the great valley and the Piedmont 
sections of Virginia and Maryland for fattening. 

Tins migration of the animals in their production and in their 
going to market provides easy means for the lapid spiead of dis- 
eases Within recent yeais there have been bad outbreaks of 
the foot and mouth disease, a teruble disease usually fatal to all 
cattle. It has swept the cattle away by hundiecls of thousands 
in South America and Africa, and occasionally the germs come 
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with hides to tliis country. An infection from stockyards of 
Chicago and Buffalo has been spread over many districts by the 
scatteiing of cattle to be fattened on eastern farms. We have 
thus been compelled to establish rigorous and efficient quaran- 
tine regulations, earned out by the Bureau of Animal Industry, 
of the United States Department of Agriculture, 

Importance of cattle on arid lands with some irrigation. 
Irrigation in the West is impoitant to the cattle industry 
(Figs. 48 and 54). Indeed, beef is the chief commodity shipped 
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Fig so — Cattle, including dairy cows, in United States, three-year average. 

from most of the iiiigated districts of the United States. 
Alfalfa leads all other irrigated ciops in the area under cultiva- 
tion This plant is the richest of all the clovers. It sends its 
roots to great depths in the ground and when the moisture sup- 
ply is abundant it yields heavy crops of hay, in from two to 
ten cuttings a yeai, according to clunate Fortunately, the 
irrigable valleys are widely scattered throughout the cattle 
range from Canada to Mexico, and from western Kansas to 
western Oregon, so that these favoiable alfalfa fields are really 
scattered oases in the scanty and semi-aiid pastures. During 
winter and the seasons of drought, alfalfa hay supplies the cattle 
from the ranges with abundant food and sometimes fattens 
them for market 
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Fig 51 — Cattle from ■nestem ranges stop m -Bestem Com Belt to get fat Compare with Fig 52 , irngation alfalfa 
and cattle go together m much of the far west (United States Dept Agr ) 
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Fig. 52 —The sudden ending of alfalfa near the Missouri n-ver is a dear cut response to increasing rainfall which 
enables clover and Umothy to replace alfalfa (United States Dept Agr ) 
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Eta 53. — Compare tiiis with the com map. Com and swne go together. (United States Dept Agr.) 
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4 Possible Extension of Meat Production 

Cattle in. southern states. The southern states have great, 
though little appieciated, cattle-pioducmg possibilities. The 
noithem fanner must build large barns to protect liis animals 



Fig 51.— Irrigation can tuin a deseit waste into a green oasis where alfalfa 
and othei forage crops fatten our live stock. See Figs 51 and 52 (United 
States Dept Agi ) 


and their food from the cold and storms of -winter He must 
feed his animals full half the year from the results of his summer’s 
toil. In Alabama or Florida there is so little wintei that a barn 
is scarcely necessary, and the growing season is so much longer 
that more foiage can be pioduccd on a given piece of land than 
in the northern states. The cattle can also pasture nearly ail 
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!Fxg 55^ The lieai'y line marks the original battle front of quarantine against the tick The shaded areas now show all 
that IS held by the retreating foe who fights by the futunstic method of spreading germs (United States Dept Agr ) 
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the yeai. Thus the industry requiies less capital than in the 
Noith but as much oi moie labot One serious disadvantage 
to the cattle laisers in the South has been the tick, a parasite 
which abounds in the 
timbered distiicts and 
which is often earned 
to other distant areas 
by shipped cattle These 
ticks, which cling to the 
skill of the animal in 
great numbers, not only 
keep the animals thin 
by sucking their blood, 
but often tiansmit the 
germ of "Texas fever,” 
a cattle disease often 
fatal But successful 
methods of tick eradica- 
tion are steadily doing 
away with tlus danger 
(Fig 55) even in the 
woist infested districts 
Hence the South should 
rapidly take its place as 
the leading cattle-pio- 
ducing region of Amer- 
ica 

The South has even 
gi eater advantages foi 
hog pioduction than for 
cattle production. In 
the Gulf and South At- 
lantic states it IS possible 
to glow at nearly all 
seasons of the year a 
great variety, and an almost complete succession of forage plants 
which the hogs can eat in the field without the double of har- 
vestmg by human effort Some of these crops are Japanese 
cane, alfalfa, red clovei, crimson clover, cowpeas, soy beans. 



Fig 56 — ^Noith Carolina farm hands har- 
vesting the persimmon crop in September In 
July they made a path to the mulbery tree at 
the extreme right (Photo by J Russell Smith ) 
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wheat, oats, wintei barley (foi pastuie), and \ etches The last 
foiu aie not injuied by host and will foui-lifths of the time 
in the open wmteis of the Gulf Slope (see also Fig. 56) 

5. Tiif Effect of Improved Methods of Shipping \nd 
PrFSI'R\1NG M1'‘\T 

The invention of aitificial lefngciation (Fig 57) has done much to 
make possible the slaughtenng of animals nearci the place wheie 
they weie laised Pievious to the development of lefngeiation the 


Fig 57 — ^United Stales Federal^ inspectois examining meats m a packing 
house (United Slates Dept Agr.) 

meat of animals suitable foi beef was thiown away in some sec- 
lions, and only the hides, horns, and tallow saved. About 1875 the 
invention of the refiigerator car made it possible to send diessed 
beef fiom Chicago to Boston nioie cheaply than the lit'e animals 
could be sent. In 1879 came a suie method of hermetically 




THE ANIMAL INDUSTRIES 


81 


sealing meat in cans so that it would keep for a long peiiod, 
thus giving another ‘force to locate the slaughtering industry 
at the great cattle markets lathei than at the centers of con- 
sumption. Consequently, packing plants aie located in the 
gieat cities nearest to the places where the cattle are fattened, 
Cincinnati and Chicago were the first packing house centeis, 
hut St. Louis, Omaha, Kansas City, and, to a lessei extent, 
Sioux City and St Paul, have now become great centeis. Plants 
have been built also at Foil Worth and Waco in northern 
Texas still nearer to the cattle-raising distucts, but Chicago is 
yet, as it has long been, the gieatest meat-paddng centei in 
the woild, partly because of its favoiable location at the junc- 
tion of many transportation lines both by lail and water, and 
partly because it had an eaily start in the business and so 
has developed a class of men specially trained in the skill- 
ful management of what has come to be a many-sided 'in- 
dustry. 

The modem meat-packing plant handles cattle, hogs, or sheep, 
according to the demands of the market, and is one of the most 
wonderful examples existing of speed, mechanical perfection, 
and the use of by-pioducts So perfect is the utilization of the 
refuse that absolutely nothing is wasted t The meat product of 
the packing house goes out as fresh, salt, smoked, canned, or 
pickled meat. Grease not fit foi culinaiy use is made into soap 
All other parts not otherwise used, are made into fertilizer The 
total number of inedible products is over loo. Owing ''o the 
development of cold stoiage and refiigeiator cars, an ever- 
increasmg proportion of fresh meat is now distributed from^the 
great packing centers to cities and small towns, chiefly in the 
noitheastein section of the United States It is also put into 
the chilled chambers of the ocean steamers at the Atlantic| 
ports, and sent to Liverpool, London, Antwerp, and Hamburg 
to feed the dense populations of Europe There is a considerable’ 
export of pork to the West Indian Islands and other tropical 
countries. For this trade salt pork has the advantages of being 
cheap and of keeping well. Oui export of meal products de- 
clined sharply before the war and after it Argentina has shipped 
us fresh meat in 1913 and since the war, in spite of our import 
duty of 3 cents a pound. 
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The future supply and price of meat. The nineteenth 
centuiy was a period of mdustiial discovery and commercial 
expansion by means of fann and factoiy machineiy, rail- 
ways, steamboats and lefiigeiation This jiermitted the wes- 
tern world to have foi a few decades the clieajicst meat supply 
wc aie evei likely to have while oui civilization holds togethei. 
There aie no moie gieat plains to discovei in Ameiica oi else- 
w'heie, and the population is inci easing much fastei than the 
nuinbei of meat animals. As a lesult meat is to-day using in 
piice in piactically all paits of the woild The puce oscilla- 
'tions of the WoiId Wai and aftei should be legaided as tempo- 
rary phenomena in a gieat geneial movement For high meat 
prices there is no lemedy in sight, and it may not be an entiiely 
fanciful piediction that fifty years hence a juicy beefsteak will 
be the centeipiece at the banquet table 

6. Hay 

Relation of hay to the animal industries. Glass is the nat- 
uial food of most of oui domesticated quadiupeds Pastuies 
or grass fields where animals can feed in suinmei aic the com- 
monest feature of American farms. Hay, the diy glass oi pas- 
ture pioduct, kept ovei m bains or stacks for wintei use, is almost 
equally common. In the haivesting of tins ciop we see one of 
the direct results of iiiLeimittent climate which stops giowth. 
It IS not necessary to make hay m lands where glass will grow 
the yeai round, as it does in many paits of the ton id zone Hay 
is usually a supply ciop, to be eaten liy the animals of the faun 
and becomes salable in the foun of live animals, meat, butter, 
cheese, miUc, wool, and hides Every time one eats any of these 
foods he uses a commodity that could not have been pToduced 
in usable quantities but for hay. and when there is a shoitage 
in hay, dairy products and meat are high in price. 

Distribution of hay production. In the semi-aiid regions, 
like the Great Plains of the cential part of America, nature 
herself makes good hay Here the ram comes in the early sum- 
mer making the grass grow rapidly With the incieasing dryness 
of late summer, the grass dries and stands for months rich and 
nutritious. 
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The cultivated hay crop is general in the north temperate 
zone and also in parts of the south tempeiate zone, except on 
the natmal hay plains; and it is increasing lapidly in iingated 
sections In the United Slates, Canada, and Europe it is a very 
impoitant crop. It even exceeds the wheat crop in value in 
the United States, and about equals -it in aiea. 

In the United States the coin belt is the gieat hay center also, 
a fact which shows very clearly that zones producing one farm 



Fig 58 — Cutting irngatcd allalfa in Montana Third crop of the season, 
with yield of two tons per acre (United States Rcdamation Service )’’ 


crop only aie not common The average coin belt faim raises 
corn, some small grain such as oats, wheat, or barley, and a held 
of hay for winter use, besides another field foi summei pasture. 

Methods of making hay. Methods of making hay have 
greatly improved through the recent invention of machinery 
So great is the saving of labor (Fig 59) that, m some of the al- 
falfa fields of the West, it is said that hay could be made at a 
labor cost of per ton, before the World War upset puces. 
Being one of the best of animal foods, it enabled the productive 
alfalfa lands to bring a very high price for American farm lands 
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Hay in irrigated sections. The most productive of all hay 
plants IS the alfalfa, a clover which lives for many yeais, which can 
slumber thiough months of drought, and spring into rapid growth 
the very day that water is applied, and can pioduce five or six 
tons of hay pei season in thiee or more cuttings on rich iirigated 
land. It succeeds at altitudes ranging fiom below sea level in 
the Impeiial Valley, California, to 8,000 feet above the sea in 
the mountains of Colorado To crown its viitues, alfalfa hay 



Fig S9 — By the use of these devices alfalfa hay is cut, gathered and tin own 
upon the nek without wagon or pitchfoik, or the foice of human muscle 
(United States Reclamation Service ) 


is richer in protein than is wheat floui. Hay, therefore, 1 caches 
great impoitance in the inigated distiicts (Fig 54) interspeised 
among the arid and semi-arid lands of the West, where in’ some 
places alfalfa alone makes satisfactory stock raising possible 
Hay in commerce. The bulkiness of hay m pioportion to 
value makes it comparatively unknown in foreign commerce. 
Our domestic hay movement is much laiger than is the foieign 
Hay is regularly sent fiom the corn belt to the cotton belt, wheie 
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in a region that might produce forage for its own animals and a 
surplus for export, the people are devoting themselves so exclusively 
to cotton growing that they frequently buy food for their work 
animals Hay is also of considerable importance m local commerce 
in various parts of America where horses work in cities, in moun- 
tainous regions or foiest legions, as at lumbering and mining 
The many cities of New England and the northeastern states 
help to make this area the one with the greatest relative depend- 



Fig 60 — Discharge of water in 1900 from the Arkansas River, a stream fed 
by Rocky Mountain snow, near Canyon, Colo (United Slates Gepl Surv ) The 
maximum of water in the growing season is veiy valuable m raising alfalfa Jnd 
other iriigated crops which are so important in supporting our animal industry. 


ence upon hay. It is chiefly fed to the dairy cow and in New 
York and New England it occupies 70 per cent of the total crop 
area In many districts of New England it is almost the only 
crop grown on many half-abondoned farms where no fields are 
being plowed 

'7 Dairy Products 

The dairy products and their uses. Milk, 'intended by nature 
only for the offspring of the particular species producing it, has 
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been taken by man at various times and places from many an- 
imals. As a result of long selection and improvement, the goat 
and the cow have become especially adapted for this seivice 
SThe bleeds of cattle aie of two classes — the beef animals that 
ftend to get fat if well fed, and the daily or milk breeds that tend 
fto give much milk if well fed The daiiy pioducts aie fust law 
milk and then a number of manulactuies of milk, chiefly cheese, 
buttei, and condensed milk Cheese, a condensed foira of milk, 
is a substitute foi meat (see table of food analyses, appendix), 
and buttei is a fat, supptying well the deficiency of the albu- 


THOUSAND POUNDS PER COW 
01 234S 678 



Fig. fit, — Average milk pioduclion pei cow in dilTcrcnt coimtiies. (United 
States Dept Agr ) 

miiious and staicliy foods This is the icason wc like it so well 
with biead 

That part of the fat of milk which separates as cream can be 
condensed into lumps of butter by meie stilling at proper tem- 
peiature, and kept for weeks, or in cold stoiagc for months, the 
milk can be converted into white fleecy curds and the curds into 
cheese which keeps for months, and, by the driving off of water 
by the processes called condensation and evaporation, mflk can 
be reduced in bulk and canned Iflce fruit so that it will keep for 
years It can also be reduced to a powder Thus, many parts 
of the world hitherto unaccustomed to daiiy produdts have, 
since the development of world commeice, adopted theii use. 

Characteristics and location of the dairy industry. Dairying 
as a world industry depends entirely upon cow’s millc It has 
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aiisen in lands of moderate coolness where the rainfall is suiS- 
cient to make the succulent grass and other forage required by 
cows giving profitable quantities of milk Owing to the bulk, 
weight, and perishable nature of milk, it must be produced near 
to the market if it is to be consumed while fresh Thus popu- 
lous New York long led all other states in its number ot dairy 
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Fig 62 — Dairy cows m the United States per looo ruial inhabitants, by stales, 
Jan I, 1924 Population, 1920 


cows, and Pennsylvania, second in population, ranks high in 
dairy cows 

Witlun a few decades great improvements have been made! 
in the process of manufactuie of daily products, and like cloth 
making, it has passed from the home to the factory 

Dairying marks an important stage in the intensification of 
agriculture, which means increasing the income fiom a given 
piece of land. There are two ways by which a farmer may get 
more product one is to take more land, the other to put more 
care and labor on the land he has Upon the Great Plains with 
their scanty population there are millions of cows, but the avail- 
able butter, milk, and cheese are madequatc. for the use of the 
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people, because the cow, with little care from her owner, is al- 
lowed to run upon the gicat lange with the calf which drinks 
all of her milk. In this instance the farmer makes his piofit by 
selling beef In New York and othei eastern states, on the othei 
hand, the land is hilly, the faims are small, and the farmer cannot 
raise enough beef cattle to support him But a few cows eat- 
ing his pastille giass, his hay, his com fodder, oi silage and much 
of his giam will, day by day produce enough milk to make him 
a comfortable income 

New York State and most of New England besides shipping 
vast quantities of market milk, also lank high in the manufac- 
ture of butter and condensed milk These latter products, con- 
centiated and easy to transpoit, tend to come from locations 
somewhat remote fiom the laige cities, and their production 
is moving westward into the corn belt, and especially northwest- 
ward into the wheat belt, gradually replacing the less intensive 
meat and grain industries (Fig 62). 

Wisconsin, passing New York, now leads in dairying, while 
Minnesota and the Dakotas aie steadily growing Wisconsin 
and the lower peninsula of Michigan developed a dependence 
upon daily products earlier and to a gieater degree than the 
states of the corn belt proper because their land is not cjuite so 
well situated foi coin, and therefore the people have been com- 
pelled to turn eailier from grain gi owing and make theii land 
profitable by othei means, such as potato growing and dairy- 
ing. In Wisconsin, the State Univcisity has, through its school 
of agricultuie, given a conspicuous aid to the dairy industry liy 
inventions, investigations, and teaching throughout the state. 
Wisconsin alone produced two-thiids of the cheese made in this 
country in 1923. 

It is a surprising fact that the United States with all its land 
and agricultural wealth has not become an important exporter 
of dairy products (see appendix). We have the land, but we 
have so much of it that we have not yet been compelled to use 
it so intensively as the dairy industry compels. Dairy exports 
are often a sign of meager agricultural opportunity per man, as m 
Denmark, Holland and Switzerland, 'i^n countries where the oppor- 
tunities *e greater as in New Zealand, Canada, and Argentina, 
^butter and cheese may still be the best concentrated money ciop 
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to ship long distances Thus New Zealand, a moist land of rich 
pastures, has recently become the woild’s greatest exporter of 
dairy pioducts 

The large amount of laboi involved in making buttei is caus- 
ing a lapid development oi substitutes The best known is oleo- 
margaiine, a factory product, made largely from beef fat (marga- 
rine) and cotton seed oil Cocoanut oil, olive oil, cotton seed oil, 
peanut oil and other vegetable oils are also used as butter sub- 
stitutes in the pure form oi in vaiious combinations with but- 
ter and margarine. 

8 Sheep 

Origin and importance of the sheep. It is geneially thought 
that our ancestors found the sheep upon the mountains of cen- 
tral Asia, a mottled animal of black, white, and biown, whose 
pelt has made us the best of all piotections against the cold and 
aided our advance into the land of frost and snow. History 
contains no record of the origin of cloth making, so remote was 
its beginning. For many ages before the coming of cheap cotton 
(about 1800) (see chapter on textiles), woolen cloth was the chief 
clothing material 111 the temperate zone, and sheep were much 
moie universally kept than they now ate. 

Factors affecting the distribution of sheep industry. Before 
the beginning of the railway epoch, sheep weie distiibuted upon 
the farms of Europe and America, and most countries weie nearly 
self-supporting with regard to supplies of wool and mutton But 
the period of world settlement and woild commeice following 
thq, railway and steamship about 1850 led to an entire revolution 
in the sheep and wool situation of the woilrl. A .sheep industry 
on the largest scale that has evei been 01 is ever likely to be seen, 
resulted from the thiowing open of large areas of land in North 
and South America, Africa, Australia, and central Asia which 
could be best used as sheep ranges 

Probably because of mountain ancestry, the sheep is a good 
climber for rough pastures, and a good traveler He can go far 
for his food and water, or to maiket He is well fitted for the 
utilization of land not fit for the plow, and regions with greatest 
dependence upon sheep are those paits of the earth’s surface 
which for some reason are not available for cultivation. It may 
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Fig 64 — The absence of ^eep from the warm moist southeast is noticeable (United States Dept Agr.) 
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be that the land is too lough and too wet, as in the Scotch High- 
lands with their heavy lains Semi-aiidity, howevei, is the gieatest 
reason why land is devoted to pasturage ol sheep rather than to 
cultivation of grain and oLliei ciops. 

Value of sheep to regions remote from markets. A thiid rea- 
son why land may be devoted to sheep is its inaccessibility foi the 
maiketing of the heavy and less valuable pioducts of agiiculture 
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Fig. 6 S , — Sheep m tlie United States per 1000 rural inhabitants, by states, 
Jan I, 1924. Population, 1920 


in which transpoitation costs must be relatively high. Grain 
requires a railroad close at hand. Cattle, unless tlieii meat can 
be marketed, have nothing to yield but the hide and tallow which 
is relatively of less value than the fleeces, skins, and tallow of 
sheep Consequently, sheep flocks give the people of remote 
plains tlie greatest possible cash income, and the opening of new 
lands between 1850 and 1890 caused an enormous increase in the 
number of sheep throughout the whole world. 

Sheep have for several decades competed with cattle for the 
grass of the plains and moimtains of the United States beyond 
the one hundredth meridian. Upon these western plains as upon 
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other great sheep-growing plains, there is a special method of 
caring for the sheep Owing to the defenseless character of these 
stupid animals they require constant caie and may not be 
allowed to shift for themselves as cattle do The heidei with a 
couple of dogs takes a flock of two or three thousand sheep and 
follows them for days and weeks, being met at appointed places 


Fig 66 — By artificial selection for one quality some strains of Marino 
sheep have become racks for wrinkly skins, and every wrinkle eovered with 
fine wool until the sheep is almost blinded by it 

by supply wagons sent out by his employer. The sheep dogs, 
with the inherited qualities of many generations, aie much more 
skillful helpers in driving them than men could he, and the 
herder’s rifle piotects fiom wolves, foxes, and dogs, while the 
flocks are commonly put into corrals oi fenced enclosures at 
night It IS common for the lambs from the range flocks of our 
western states to be shipped eastward like the range cattle to the 
corn belt in the autumn for fattening. 
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Sheep upon the farms of eastern United States. The older 
sheep legions, namely, the farms of eastern United States and 
Euiope, which weie the sole dependence foi sheep befoie 1850, 
still support sheep, but only m small flocks grazing in fenced 
fields Because they leceive the peisonal caie of their owners 



Fig. 67 — we rule out the National foicsls of the states west of Texas we 
have here a map of the land on which agucullure is not now possible 

such small flocks fare much better and produce a larger propor- 
tion of lambs than can be raised in the large flocks upon the 
range, where less attention is given them Many of the eastern 
sheep owners make a specialty of 1 earing theii lambs in the 
winter season and sending them to maiket early in the yeai when 
they command a very high price. 
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There is a tendency for the sheep of the distant and and West 
to be of the best wool-producing breeds (Fig 66) and for those 
of the eastern farms to be of the best mutton breeds Why? 

New England, with its locky and little-used fauns, offers one 
of the best places in the United States for the extension of sheep 
growing The locky lands produce grass, and tlieic might be 
woiked out a combination of hill pasture and valley-grown 
winter foiage such as exists in the and West with its irrigated 
valleys 

Were it not foi the ravages of sheep-killing dogs, the United 
States would have many million more sheep than it now has, foi 
we have much suitable land not fully used 

9 The American Horse Industry 

Horses of the European breeds early made their escape from 
the Spanish settlements in Mexico and ran wild on the western 
plains and mountains for three centuries Some of them still 
roam in remote locations These half wild horses, usually called 
Indian ponies or cayuses, like the Texas longhorn cattle of Spanish 
origin, have now almost disappeared through admixture with the 
European bieeds brought from the eastern states 

Distribution of the horse industry. One of the best-known 
centers of American horse production is the blue-grass region of 
central Kentucky, with the city of Lexington as its center, This 
plain of eight or ten thousand square miles is undeilaid by beds 
of limestone which upon exposure to the air break up into a soil 
of great fertility and one m which blue grass grows to perfection. 
This is one of the best of pasture grasses, especially for horses, 
which may be called one of the chief money crops of this region 
The industry here has had a sad declme because its specialty, 
driving horses, has been displaced by the automoble The 
small area of the Kentucky blue-grass region causes it to be of 
far less total importance in horse pioduction than is the corn belt. 

Throughout the whole extent of the corn belt alongside the 
farms where some men are fattening pigs and others fattening 
cattle, still others have droves of colts usually of the heavy draft 
breeds originally brought from France, Scotland, or Belgium 
When 4 or s yeais old, these hoises aie sent by cailoads to the 
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eastern cities and to many agiicultural districts in the East 
where the iarmers find it more profitable to raise crops suited to 
nearby markets, and buy their horses because they can so easily 
come from afar. 

The raising of a few colts as a supply ciop and occasionally as 
a money croji is cairied on in almost all paits of the United 
States It IS of gicater impoitancc in the Piedmont section of 
northern Virginia than in any other district east of the Appala- 
chians Excellent cavalry hoises are produced here and the 
United States Government maintains a lemount station at Fort 
Royal 

The use of the automobile and the farm Liactoi has decreased 
the number of hoises in this country fiom 23 to 20 million head 
in the last ten years However, the United States uses more 
horses than any other nation (Russia is second with iS million), 
and it is unlikely that the horse will be displaced in world agri- 
culture for many years to come 

The distribution of the mule. While the use of horses has 
diminished, the number of mules has giown by nearly one- third 
in the last decade. The ability of the mule to stand more haid- 
ship and a more humid climate than the hoise has made him 
the favorite 111 the tropics and the southern pait of the United 
States. In Iowa, Illinois, and Indiana (in 1924) the mules cora- 
*' prised only one-tenth of the three and one-half millions of equine 
draft animals but moie than half of the si,x millions in the nine 
cotton-belt states. The cotton area contains nearly three-fifths of 
the mules in the United States. 

The American mule industry. The finest mules are grown 
in the horse belt of Kentucky and adjacent districts of Tennessee. 
Missouii is probably the greatest mule-produang region of the 
United States and under a single roof in St. Louis 5,000 mules 
are sometimes for sale. From this market, and from Kentucky 
and Tennessee, they aie distributed over a very wide area in the 
United States and in foreign countries. 


10. Poultry 

The value of poultry. The poultry industry seems to attract 
far less attention than its importance merits. The production 
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of eggs and poultry in 1923, according to the United States 
Depaitment of Agriculture, was worth over a billion dollars 
Befoie tlie war prices benefited manufacture at the expense of 
agriculture our poultry and eggs outvalued oui pig iron. Only 
four crops, wheat, corn, hay, and cotton, aie now more valuable. 

The wide distribution of poultry. That the importance of the 
lowly hen is so little lealized may be partly explained by the fact 
that poultry raising is a widely distiibuted industry, usually con- 
ducted on a small scale. We also fail to realize its importance 
because of the difficulty of securing statistics, the absence of 
large financial 01 speculative operations m connection with 
poultry and eggs, the small influence of legislation upon them 
(and vice versa), the small part they play in international 
trade Poultry keeping is none the less important and is un- 
doubtedly the most universal form of animal industry in the 
United States and also in Europe, cast Asia, and other foreign 
countries. The names of breeds attest their world-wide distribu- 
tion — ^Peking and Muscovy ducks; Cochin, Brama, Leghorn, 
Hamburg, Minorca, Indian Game, Wyandotte, and Plymouth 
Rock chickens; Brabant geese. 

The very large majority of the fowls in this country are found 
in comparatively small numbers, about 60 per farm, on a very 
large number of faims, where they gather much of their own 
subsistence, and receive little care except in winter. The conse- 
quence IS that the eggs are produced at little cost. Moie than 
S million farms produce eggs annually valued at more than half 
a billion dollars. The development of this industry to an extent 
inciedibly largei than it is at the piesent time is among the easy 
possibilities. 

There has been a marked increase m the number of specialized 
poultry farms smce igoo. One of the causes of this change is the 
woik done by the mechanical incubator. It hatches the chicks 
on a veiy large scale, and is almost as successful as the small- 
scale operations of the hen, which is thereby left free to devote 
her whole time to the production of eggs. 

Poultry is equally well fitted to be a by-product in extensive 
agriculture or a main product in intensive agriculture, with a 
strong tendency to be important where intensive agriculture 
prevails 
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Half of the poultiy in the United States are in the com belt 
and around its maigin, where feed is cheap. Theie aie two 
notable districts of poultry specialization Six counties in south- 
eastern Pennsylvania had nearly 5 million poultiy (4,000 to the 
square mile) in 1920 , while Sonoma County, California (Peta- 
luma, the poultry center) had 3 million poultry with sales of 

2,000,000. 

Poultiy raising and especially egg pioduction aie easily inci eased 
with a little caie and skillful handling The application of the 
laws of animal bleeding and feeding causes large increase in the 
average egg output The aveiage egg pioduction fiom our 300,- 
000,000 hens is about 80 per hen pei year Test pens of fowls 
given special care have averaged 240. If the average could be 
brought to only half that figuie it would be an increase of 150 
to 200 million dollars per year 

Owing to the high value of output in propoition to food, it 
should be emphasized that the distiibution of the poultry in- 
dustry depends more on man and less on the envii onment than 
any other of the animal industries thus far discussed. 

Qukstions 

I What IS the Rcographic e\planalion of the meat situation, in Japan and 
r the United States? 

2. What IS usually the first use that civilized man makes of an open plain? 

3 . Why docs an American beef animal tominonly live in two places? 

4 Why would our irrigated land be of less value if it were all in one place? 

S. Which has greater possibility of increased meat production, that part 
of the United States west of 100“ longitude oi south of 36° latitude? Give 
some" reasons for your answer 

■ 6 What was the effect of the refrigerator car upon the location of slaugh- 
tering industry? Explain 

7 Why is dairying more intensive than meat production? 

8, What are the characteristics of a region that is devoted largely to sheep 
production? 

9. Compare the value of the poultry, and gold-minmg industries? 

Noue — Fisliing industries have not yet been discussed. 
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THE VEGETABLE INDUSTRIES 

Food value of vegetables. The cereals give us bread, the 
animals give us meat, but the foods we call vegetables give us 
substitutes for both, and are also invaluable in their own spe- 
cialties The chief food element of the potato and the cereals is 
starch, one of the two most universal food elements of all man- 
kind It IS classed as a carbohydrate — energy food. It helps to 
make fat and heat to keep the body warm, and gives energy for 
work. Starch is the suiplus nutrition stoied within the plants for 
their own future needs or for their offspring Sometimes it is 
packed in the seeds, as in the grains, or in the roots, as in sweet 
potatoes, or in imdergiound stems, as in the white potatoes, or 
even in the trunks of some of the trees, as m the sago palm The 
othei great food element, proteid, the tissue or muscle maker (see 
table of food values, appendix) is furnished by milk, meat, 
cheese, eggs, most of the nuts, and the leguminous plants, of which 
peas and beans are the best and commonest examples In addi- 
tion to these elements of nutrition the vegetables furnish us with 
mmeial salts necessary for bones, teeth, and nerves, and acids 
that are valuable as regulators They also fiiimsh us mysterious 
but potent things called vitamines, without winch we die. Yet 
fuitlier they furnish us with bulk and loughage, without winch 
our very long alimentary tract often fails to function properly. 

Location of vegetable industries. Vegetables form an im- 
portant supply crop m every section of the United States, but 
only in certain localities are they a money ciop. These localities 
are determined paitly by conditions of soil and climate, and 
partly by proximity to markets On account of their bulk and 
their perishable nature, vegetables aie largely consumed near the 
place of production. The desire for fresh vegetables is a strong 
impetus to commeice in them, and with the improvement of 
transportation there is a rapidly incieasmg commerce m fresh 
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vegetables Foi example, Biitaiii alone imported 65 million 
dollars worth in 1920, and has in addition a lively local trade 
between hei own warmci southwest and the interior cities 

r The Potato 

Origin, and use. The potato, second only to breadstuffs as a 
starch food, is probably exceeded only by biead in the number of 
times pel yeai it is eaten by the average European or American 
The plant is a native of America, growing wild on Mexican and 
Andean plateaus, whence it was taken to Europe Introduced 
into Ireland in 1586 by Sir Walter Raleigh, it soon became im- 
portant, and It has long since established itself as the great 
starch food in cool moist climates It is probably the plant most 
commonly grown in the vegetable gardens of Europe and Amer- 
ica, but its growth as a money ciop is quite lestricted, offeiing 
in this respect a marked contiast to wheat. The potato and 
rice are avals in supplying starch othei than bicad foi the tables 
of Europe and America, but owing to diffeiing climatic requue- 
inents the two plants are laiely rival claimants foi the fanner’s 
attention The iccently discoveicd ait of making potato flour 
has given the otherwise perishable tuber a new means of coin- 
, peting with rice, but this flour has not had time to gam very 
wide use outside of Germany where it was first manufactured, 
and proved of great use during the food scarcity brought on by 
the Woild War. ’ 

Climatic requirements of the potato. The potato is a ciop of 
wide climatic range, because it can stand a cool climate and 
mature in a short season. Cold Alaska as far north as Fairbanks 
produces potatoes regularly (23,000 bushels fiom 250 acres in 
1923), and it is cultivated as lar south as the sub-tiopics m 
Florida and Egypt. It also tolerates a variety of soils. It grows 
well on medium heavy land suitable also for wheat or corn, but 
tends to become important as a main starch food for people, and 
a money crop for farmers, in legions where it is too cool for com 
to grow to the best advantage, or where the soil is too sandy and 
light foi large yields of small grains It does not do wdl on 
heavy clay. The regions that best meet the potato conditions 
are northern and northeastern United States, Canada, and north 
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growth of com and potatoes do not cross. 
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Eiuope It does not thiive without irrigation in the diy summer 
of the Mediterranean type of climate which is also too hot except 
along cool seashoies 

The yield of potatoes. The bulky tuber yields six times as 
many bushels per acre as does wheat, and does it in less time 
Theiefore it is of great value in enabling land to suppoit dense 
populations, although a bushel of potatoes is not so nutritious as 
a bushel of giain (see table of food values, appendix) A lo- 
year average yield pei acre m the United States is foi wheat, 
144 bushels, corn, 27 bushels, potatoes, 97 bushels Owing to 
the laborious method of preparing the seed, the expensive fer- 
tilizers necessary, the continuous cultivation, and protection 
from insects and blights by spiaying, the potato crop requires 
more labor than any of the giains Hence potato fields are 
smaller than giain fields, and the ciop is well fitted to intensive 
agriculture where a small area must, by much labor, be made to 
yield a large product, such as is necessaiy in countiies of dense 
populations (Fig 69) Thus the aveiage acre yield in Geimany 
is mote than double the jdeld in America, but some sections of 
the United States make as good an average as does Geimany 
The potato haivest, toward the end of summer, leaves the 
ground in excellent condition for a fine crop of wintei gram 
r which usually follows it. 

Distribution of the potato industry. Owing to the average 
Ameiican’s ability to raise corn 01 to buy liighei priced foods, the 
potato is grown less in Amciica than it is in Euiope. The chief 
centers of its growth lie north and east of the coin belt (Fig. 
68)." It is grown to a great extent as a money crop in certain 
sandy areas in Wisconsin, Minnesota, Michigan, and also m 
parts of Pennsylvania, New Yoik, and New England, especially 
Maine. In the adjacent and similar paits of Canada it is of 
even gi eater relative importance 

Our 6,700 square miles m potato fields are but a tiny patch m 
comparison to our area. A large crop gluts the market, and 
actual overproduction or the feai of overpioduction and the 
consequent low puce is the limiting factor in potato production. 

Possibilities of extension of the potato industry. The puce 
to the glower fiiictuates between five cents and 4 clollais a bushel, 
between absolute loss and large profits. Tlie existing farms and 
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men and equipment of Ameiica could, if assured a price of a 
cent a pound, easily double the potato crop without producing 



Fig 69 — ^The corn was planted after a 200 bushels to the acre crop of 
potatoes Cowpoas were sown among the corn — three crops m one year 
Eastern North Carolina Possible over large areas This has been called in- 
tensive-extensive agiiculture The yields are intensive The method is exten- 
sive in that it uses horses and machines, and can be carried on over large areas 

any corresponding lessening of other crops, and there is abundant 
room to glow ten or twenty times as many potatoes without 
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interfering with other ciops If we could sell a suiplus of 40 
million or 400 million bushels of potatoes m the form of lloiii, 
cow feed, staich, and alcohol, as in the case m Germany, it 
would be a boon to Ameiican agiicultuie Agiicultmal ovei- 
production is a fact of unappieciated impoitaiice in checking the 
production of perishable commodities of which the potato is an 
example. 

The potato in commerce. The supply of eail> potatoes for 
northern markets fioiii southern lands gives rise to an important 
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FiCr 70. — United .St.vtes potato produt tion, tlirec-ycur aveiaKC. 


commerce in many parts of the world, which is leally a part 
of the tfade in vegetables. Thus, Algeria deiives a huge in- 
come from potatoes wMch leaclx Paris in thirty-five to foity 
hours. Egypt sends tlie first potatoes of the season across the 
Mediteiranean to northwest Europe, and Beimuda ships Christ- 
mas potatoes to New Yoik. 

On account of the great bulk and weight of potatoes in pro- 
portion to value, and because of their perishable nature, they are 
much less important in foreign tiade than in domestic produc- 
tion. As a whole, they have a tendency to become a national 
supply crop, with commerce limited to emergencies and early 
supplies. When, as occasionally happens, we have a shortage 
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in this country, they come to us by millions of bushels from 
Canada, Ireland, Scotland, Germany, and Egypt We have a 
small export of potatoes to Caribbean lands where the warm 
climate makes their giowtii unsatisfactoiy. 

The sweet potato supplies the same need in human diet, and 
differs from the white potato only m the greatei amount of sugar 
and nouiishinent that it contains (see table of food values, ap- 



Fig 71 — ^The concrete silo in a southern state being filled with sweet pota- 
toes IS suggestive of great possible expansion of the dairy industry 


pendix) The sweet potato is a perennial where theie is no host, 
yet it wall grow' a ciop in the wann summer as far noith as Iowa 
or New Yoik, and is a crop of considerable importance in Amer- 
ican agriculture Fortunately the sweet potato requires even 
lighter and sandier soil than the white potato and is, therefore, 
much grown on the sandy lands of the coastal plain m New 
Jersey, Maryland, and Virginia, where it is largely produced for 
shipment to the northern states Similar sandy spots in Iowa 
and other north-central states render similar service for the 
interior of the United States and western Canada. This crop is 
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also veiy widely grown throughout the soutliein states as a local 
food supply, wheie the people have the alteinatn’c of lice or 
sweet potatoes as then chief staich food m addition to com 
or wheat bicad A teinpciatuie of 45° F. staits the sweet potato 
towaid decay, a lact that checks it in tommeice If the de- 
mand should aiise the southern states could jnoducc millions 
of tons of dehydiated sweet potatoes 01 sweet potato lloui 

2 Oini'R Vegiiable Indusirifs 

Garden vegetables. Neaily e^cly faini has a vegetable gar- 
den Owing to tlie laige 3'ielcl of a small plot of giound under 



Fiff 72 — ^This Florida tomato field yicldiiiK its winter haivcst is a type of 
rise that might be intieased many fold if wanted. 


intensive caie, such gardens are veiy common in village.s and 
small towns of both Europe and Ameiica Aided by the food 
and income fioin this source, the letiied farmer of Amciica is 
able to be well fed in country towns on surprisingly small cash 
income from other sources 

In the European and American gardens are to be found a 
laige variety of plants that represent in their origin eveiy con- 
tinent and almost every country in the world. In many cases 
they have been cultivated until they bear little resemblance to 
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theii original form, and in our list of vegetables is found in 
edible form every part of a plant — ^roots, steins, leaf stalks, 
leaves, blossoms, pods, seeds 

The nitrogen-producmg legumes or pulse. The most impor- 
tant (save possibly cabbage) of all the plants commonly called 
vegetables is the gioup of legumes called pulse in the Old World, 
comprising the many kinds of peas and beans These differ 
from all other vegetables in the large amount of pioteids or 
nitrogenous food, meat substitutes, 'which they contain (see 
table of food analysis, appendix) Nitrogen, as food for man, 
beast, or plant, is expensive to buy in spite of the fact that 
thiee-fourths of the air is nitrogen. Owing to its chemical in- 
ertness, nitrogen is haid to obtain hi available forms The 
legumes have upon their roots nodules (Fig 73) which aie col- 
onies of the microscopic plants called bacteria These organisms 
catch nitrogen freely from the air and make it available for 
plant food and thus the legumes by means of the bacteria on 
theii roots render mankind a service of incalculable value by 
giving nitrogenous food for man, beast, or plant By the aid 
of these bacteria, the legumes can grow in poor soil and leave 
It the richei in nitrogen because of the nodules on the roots 
that lemain m the ground (Fig 74) This fact recently dis- 
covered is one of the greatest agencies for the future enrich- 
ment of the race through the restoiation of worn-out soils 

The pulse plants, repiesented chiefly by peas in northern 
climates and beans in southern climates, are less widely used in 
the United States than in any other populous country. This is 
because our people can afford the expensive nitrogenous foods, 
meat, cheese, and milk, of which group of foods we use more 
per person than any other large group of civilized people. 

The trade in vegetables. The bucking industry is located 
partly in reference to nearby population centers, partly where 
climate (and to a lesser extent soil) are advantageous Fifty 
years ago each town and city depended upon its immediate 
locality for vegetables, and most cities still have and will continue 
to have nearby famis where truckers grow all the garden crops 
in season In addition, an ever-increasing number of markets 
now have a supply of green beans, lettuce, tomatoes, and other 
vegetables every week in the year. Some are produced in nearby 
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hothouses, but most of them aie giowii in warmer legions far- 
thei south and hiought by the refngeiatoi car, fast freight, and 
the coasting steamer This trade is of very lecent oiigm and is 
increasing lapidly It could not come until raind tianspoitation 



Fig, 73 — ^Tlie loots of the sweet pea, one of the legumes, with the nodules 
made by the ralrogen-gathermg bacteria 


and refrigeiatioE made possible the handling of peiishable com- 
modities. In emancipating the city fiom dependence on local 
fields these impioved tiansportation facilities have caused the de- 
velopment of an enormous trucking indusLiy in lather concen- 
trated aieas throughout tlie entire length of the Atlantic Plain 
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Fig. /’5.— Tins is an interesting map of agncultural possibilities, (United States Dept Agr) 
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from the east end of Long Island to the tip of Florida and on 
beyond into Cuba. 

Vegetable production on the Atlantic Plain. The Atlantic 
Plain lb a nearly level area lying between the Atlantic Ocean 
and the first stiatum of haid rock tliat limits the sands and clays 
of the plain and causes, in the livers crossing it, a senes of water- 
falls extending in a nearly straight line from New Yoilc south- 
westward through the cities of Tienton, Philadelphia, Baltimore, 
Washington, Richmond, Raleigh, N C , and Columbia, S C 
The sandy soil of this plain suffices for the growth of excellent 
peas, melons, cabbages, stiawberiies, etc , which aie composed 
chiefly of water The Atlantic Plain has an advantage of time 
even ovei the Piedmont and Appalachian districts lying to the 
west, with their fertile but heavy clays, because the sandy soil 
being drier can be cultivated earlier in the spring, and it also 
bungs plants to maturity moie quickly than the damper rocluer 
clay 

From this plain there comes throughout the cooler part of the 
year a procession of vegetable products that follows the advance 
of the seasons (Fig. 75 ) When October turns the fields ol New 
Jeisey and Long Island brown, the huckster and the giocery- 
man of the northern cities begin to sell beans, lettuce, eggplants, 
and cucumbers shipped from southern locations As the spring , 
advances northward, so does the location of the truck harvest, 
which includes potatoes and all kinds of vegetables South 
Florida begins shipping in December Next come the supplies 
from central and northern Florida, then from the district about 
Savannah, Ga , then the Charleston, S C , district, including 
the neaiby islands, has its turn, followed by New Berne and 
Wilmington m eastern North Carolina Next comes Noifolk, 
Va , one of the greatest tiucking centers in the United States, 
with steamboats running to Washington, Baltimore, Philadelphia, 
New York, and Boston This poit ships enormous quantities of 
early potatoes and strawberries to the northern cities, to be 
followed in its turn by the peninsula known as the “Eastern 
Shore” between the Chesapeake Bay and the sea. 

The bulky nature of products of this class gives a great ad- 
vantage to the producer who can haul the crop to market in 
his own wagon or motor truck Hence there is a great concen- 
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tration of pioduction near the laiger cities, especially within a 
30-mile radius of Philadelphia, where good land for tiuck is 
within easy leach of city market 

The areas diaining into the Gulf of Mexico have a similar but 
less extensive truck industry for the cities lying to the noith of 
them Chicago and other cities in the central states draw their 
off-season supplies partly fiom certain sandy distiicts in Tennessee, 
Alabama, Mississippi, northeastern Texas, and in sou them Texas 
on the Gulf plain, near the mouth of tlie Rio Giande 

The California vegetable industry. The open winter of Cali- 
fornia gives that state an important vegetable industiy which 
probably reaches its highest development on the reclaimed delta 
lands (“tules”) at the mouths of the San Joaquin and Sacra- 
mento Rivers These deltas are especially fine for the pioduc- 
tion of asparagus, which is giown m vast fields Some of it is 
shipped to the Atlantic stales while fiesh, but most of it is 
canned ^ The California truckers produced 44,000 carloads of 
vegetables in IQ21 and despite the great drawback of long dis- 
tance and high freight rates many tliousands of carloads went 
to the eastern maikets Transportation is less of a deterrent 
on the dried beans, concentrated and non-perishable, which 
aie grown and prepared in great quantities ($18,000,000 in 1922) 
on the semi-arid lands iieai the sea in southern California 

Questions 

1 Name the two gicat food elements, their uses, and two sources from 
which each is obtained 

2 Is the potato a bettei ciop than wheat foi intensive agriculture and 
dense populations? 

3 Do we grow potatoes on all the land suited to them? What would hap- 
pen to the industry if we grew them on half the potato land? 

4 Why does the potato price fluctuate less in Germany than m the United 
States’ 

5 How do the bacteria upon the roots of legumes enable us to use less 
meat? 

6 What characteristic of the soil of the Atlantic coast plain adapts it to 
vegetable growing? Is it all so used? Why? 

7 How does a climatic factor scatter the vegetable industry over the 
country? 

i For the influence of canning on the vegetable industry , see latter part of 
next chapter 



CHAPTER IV 

THE FRUIT AND CANNING INDUSTRIES 

The standaid fiuits grown in Ihe United States aie not so 
nutritious as many of those giown in the Old World The date, 
the fig, and the olive, so important in countiies on the Mediter- 
ranean, are far more nutiitious than the apple, the mange, and 
the peach, the leading fiiiits of the United States Despite then 
low nutrition, the pioduction of fiuits is an extensive industry 
and one of especial interest to the student of geography because 
of the very great influence of the geogiaphic environment upon it. 

I. The Giiape 

Origin of American varieties. When the European colonists 
landed upon the shores of the United States and stocked their 
gardens with the plants and trees of Europe, the grapevines 
promptly died from a mysterious blight that destroyed the 
leaves. This was due to fungi which thiive in the heat and 
humidity of the eastern American climate, but which the vines 
had never been subjected to m cool west Europe or the dry sum- 
mer of south Europe Yet the colonists found in the American 
forests wild giapevincs climbing to the tops of tall trees and 
growing to enormous size, their stems often reaching a thick- 
ness of half a foot oi more. From this stock the people of the 
eastern part of the United States have m thiee centuries evolved 
a number of vaiietics of edible grapes, much more tasty to many 
people than those of Europe, their names. Concord, Niagara, 
Early Ohio, etc., showing their American origin. 

Location of the American grape industry. .There are now 
two widely separated centers of commercial grape growing in 
the United States' the eastern, near the Lakes, growing Amer- 
ican varieties; and the western, m California, growing European 
varieties. The eastern grape belt lies close to the shoies of Lake 
Erie, Lake Ontario, and the five slender north' and south lakes 
of central New York, called the Finger Lakes. The vineyards 
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of the Finger Lake district aie upon the southern and western 
slopes of the hills along the eastern shores of the lakes, the prev- 
alent west winds blowing across the waters in spring, giving 
the cool temperature necessary to retard the growth of the vines 
in the spring until the danger from frost is past Along the 
southeastern shore of Lake Erie, especially on certain islands in 
the lake, and even on the Canadian shore, the vmeyaid is much 
the most important field upon the farm and is often the entire 
dependence of the grower This eastern region produces table 
grapes which are far sweeter and cheaper, than are the edible 
grapes of central Em ope 

California, with hei Mediterranean climate, has become a sec- 
ond Mediteiianean country in other respects than as a producer 
of citius and dried fruits. The climate has attracted colonies 
of Italian and Swiss vine growers who grow the European grapes 
which thrive in this part of America Over 300,000 acres of 
land, mostly centering at Fresno m the Great Valley, are de- 
voted to grapes. This land is comparatively level, in maiked 
contrast with the vineyards of Italy and Switzerland Its deep 
soil gives a greater yield per acre than that of any other region in 
the world. 

2. The Citrus Fruits 

The citrus fiuits, including the orange, lemon, lime, grape- 
fruit or pomelo, and several others of small commercial impor- 
tance, are the advance guaid of the tropic fruit supply These 
flints can be transpoited to the markets of the north temperate 
zone because of the tough, thick, oily, and bitter skin which 
selves as an effective piotection against insects, bruises, and de- 
cay A host of other delicious tropic fruits lemain practically 
unknown to commerce because they lack such natural protec- 
tion, but quick transportation and modem methods of refriger- 
ation are rapidly extending their use. It is very suggestive that, 
before the World War, Geimany successfully imported from 
Kamerun, m Equatorial Afiica, fresh pineapples packed in peat 
dust, and that the alhgatoi pear and mango of the West Indies 
are beginning to appear m our seaboard cities. 

The orange, a native of southern Asia, grows throughout 
the tropics and on the sub-tropic edges of both temperate zones. 
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and is everywhere much piized as an article of food Like many 
other fruits it attains its finest quality neai the colder limit of 
its pioduction, so that the orange of the United States is supe- 
rior to that of the West Indies It is to be had at almost all sea- 
sons of the year, since the oiangc tree cairies ripe fiuit and green 
fruit at the same time that it is m blossom Its wide distribu- 
tion makes possible an almost unlimited production, but inas- 
much as the fruit is quite buUcy and its commeicial handling 
expensive, it, like the banana, can enter into commerce m large 
quantities only wheie transpoitation facilities aie of the best 
Consequently, the woild’s commercial supply is fiom a few lo- 
calities readily accessible to the world’s great maikets. It is 
possible that more oranges waste beneath the tropic oiange 
trees than are eaten by the people of many northern nations 

About 1835 our sailing vessels first began to bring us oranges 
fiom Italy and Sicily, and later from the West Indies, but the 
abundant home supply has now about stopped the import Be- 
tween 1880 and 1890, when through lailioads weie built to the 
South, it was discovered that Floricla could ship oranges to north- 
ern states as well as grow them for hei own use as had been the 
case for 300 years. The pioduct of this southein legion is excel- 
lent, but the orange growers have had much tioublc with the 
occasional cold waves coming from the centci of the continent 
and bringing freezing temperatiiics to the Gulf shore and to 
all of the Florida mainland If not m rapid giowth at the time, 
the orange tree can lesist some fiost, but the moisture of the 
Gulf climate may make the tree grow rapidly at any time dur- 
ing the winter. Thus on January i, 1894, a single cold morning 
alteied the prospects of the state by killing practically all the 
orange tiees in the northern part of the peninsula and bankiupt- 
ing many of the growers. The bullc of the industry moved farther 
south and despite occasional injury to crop and sometimes to trees, 
there has been no other such destruction as that of 1894. Many 
growers now protect theii crops by burning oil or charcoal in the 
orchards when frost threatens, and the growing of citrus fruits 
is again extensive. 

Florida’s misfortune rn 1894 proved to be California’s advan- 
tage. The northern limit of the orange m Florida is about 30° 
north latitude, while in California, owing to the oceanic climate 




Fig n — The commercial growing of atrus fruits in the United States is practically confined to California and 
Flonda In addition to oranges which are produced by both, California specializes m lemons, and the grapefrmt 
(pomelo) IS grown largel3- m Flonda 

Commercial pear growing is most important m Califorma and New York (United States Dept Agr.) 
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of the Pacific Coast, the tree giows as fai north as 40° in the 
northern part of the Gieat Valley Plowevei, the region in which 
the industiy has had its largest development is south and west 
of the coast lange in the Los Angcles-San Diego distiict of south- 
ern California Here the cold wave of the Mississippi Valley 
type IS almost unknown and the danger of a destructive freeze 
IS smaller than in Floiida, although fiosts that destroy the ciop 
and injuie the trees aie not uncommon in many localities The 
astonishing fieeze in the California citrus fruit belt in Januaiy, 



Fig 78 —Irrigation of Aiwona cituis fruit by the basin method, cto- 
nomitiil of water (United States Reelnmalion Seivice ) 


1913, had not been duplicated in 40 years, and cost the giowers 
flora $20,000,000 to $40,000,000 

Cahfoinia oranges aie grown with the most perfect caie on 
irrigated land of high value, the orchards often being valued 
at $2,000 and more pei acre. This veiy high value is due not 
to scarcity of land, but to scarcity of water, which amounts to 
scarcity of land, since uniiiigated California lands cannot grow 
oranges. Great pains aic taken to get and save water for the 
iiiigation of the California fruit orchards Tunnels are some- 
times dug back in the hillsides to stiike the undei ground flow; 
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wells aie dug and pumps lift the water sometimes more than 
a hundred feet to the orchards where it is often carried in pipes 
and put around the base of each tree so that the smallest pos- 
sible amount may make an acre productive (Fig. 78) The 
great distance from the eastern market has made transporta- 
tion costs high, so that only the best fruit can be shipped To 
attend to these matters the fruit growers have formed associa- 
tions which are good examples of cooperative enteiprise The 



Fig 79 — ^The commercial orange crop in California and Florida 

associations handle nearly all the California fruit distributed 
throughout the East, now about 50,000 carloads annually 

Lemons and grapefruit. These fruits are less haidy than 
the golden orange. In the southern part of the California citrus 
district the lemon is now being extensively grown for the Ameri- 
can market, but our impoit of about $2,000,000 worth per year, 
almost entirely from Sicily, shows that the home supply is still 
under the demand The California citrus orchards, covering 
over 200,000 acres, are about one-fifth lemons. 

The pomelo, better known as tlie grapefruit of our breakfast 
table, is grown chiefly in Florida It has been known for many 
years, but its rise to popular favor has all come in the past fifteen 
years — a striking example of the possibility of developing the 
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public taste foi other now unknown fruits The grapefruit pro- 
duction of Floiida has incieased fiom less than 25,000 bo\es 
in igoi to about 8,000,000 boxes in the season of 1923-24 

The future supply of citrus fruits. California is using for 
citiiis fruit only a fiaction ol hei suitable land The total area 
planted is a little ovei 300 square miles, one-fifth of i per cent 
of the area of California Florida, with less than 7 pei cent of 
hei aiea in cultivation, with only eighteen peisons to the square 



Fig 80 — Dom Pedro dnni m the Sierra Novaclai This stoiiigc reser\oir 
with power plant at its fool waters thousands of acres of California fruit 
oichards 


mile, an abundant lainfall, and about half of her area in reclaim- 
able swamp of gieat fertility, has a much higher latio of possible 
expansion than has Cahfoinia We could thus easily expand 
oui oiange and giapefiuit ciops by many, many fold 

Citrus pioduction has increased cluiing the past 18 years at 
a rate nearly 6 times as lapid as oui iioinilation increase. This 
expanding production has so far been met by a constantly in- 
creasing demand for oiaiiges and grapcfiuiL Planting is still 
going on rapidly. Manifestly the limit of oiange production in the 
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United States is to be set, not by lesources, but by puces Un- 
checked production in Floiida and Califoinia can easily produce the 
same low puce that prevails in the tiopics where oianges he unused 
on the ground 


3 The Date, the Fig, and the Olive 

The date, the fig, and the olive have been found to grow well 
hi southwestern United States (Fig Si), where the climatic con- 



X"* iG bi — ibigiit“yGtir'”Oici sccciiing cuttc pfi,iiTi "witii pjucnoinciitii yicici ot 4^^ 
pounds fiuit Phoem\, Anz The trunk gets longei each yeai until it becomes 
a tall tree (Photo W T Swingle, United Slates Dept Agi ) 


ditions resemble those of their old home in western Asia, south- 
ern Europe, and North Africa. Their culture has now passed 
the experimental stage in the United States, and the lesults are 
very promising It is now a matter of economics Will it pay 
bettei to glow these ciops or miport them? The success of date- 
culture in both Calif 01 ma and Aiizona indicates that our imports 
of these Old World dry-land fruits may in time entirely cease, 
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for we have abundant land to supply all our needs. The Im- 
perial Valley near the mouth of the Colorado River and the 
Salt River Valley, have an abundant supply of water, a climate 
almost identical with that of the best date oases of the noithern 
Sahaia, and an area perhaps as great as the combined area of 
most of the oases of that desert outside of Egypt California 
hgs aie also being sent to the eastern maikets 

The long failure and final success of fig growing in California 
depended on the study of an insect Ecu many ycais the fig 
trees had grown well but bore no fruit because of the absence 
of a certain insect that lives m Mediterranean lands. This in- 
sect crawls into the hollow cavity of the fig and fertilizes the 
many blossoms therein contained The establishment of fig 
growing in California waited for the successful acclimatization 
of the insect This was finally accomplished after much difiiculty 
and many expensive attempts 

California, Arizona and perhaps Texas, New Mexico, and Mex- 
ico have large areas of good olive land. Theie are many good 
olive orchards in California, but the price of olive oil makes it 
cheaper to import it than to grow it. This Emits olive loroduc- 
tion in the United States to the small amount used in other ways. 

4. Thk Ai’Ple 

The apple is the fruit most extensively grown in the United 
States. The tree is the longest lived and, excepting the cherry, 
the largest of all oui common fiuit tices. It is hardy and is 
adapted to a wider lange of conditions than any other impor- 
tant fruit tiee. A large tiee will often produce ten to twenty 
barrels of fruit in a single season From New England to North 
Carolina it is not uncommon to find trees healthy and bearing 
at the age of 100 years. The tree will grow well in practically 
all parts of the United States except the extreme South and the 
region between Take Superior and the Rocky Mountains. Ex- 
perunents give reason to believe that selection, breeding and 
new methods of cultivation will give satisfactory apple trees 
for this latter location, at least for the home orchard. Com- 
mercial production is carried on in districts where the climate 
is especially favorable and where mdustrial pioneers have proved 
the success of orcharding. 
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New York is the leading slate in commercial apple growing 
with Washington as a thieatemng iival Four counties on the 
shore of Lake Ontaiio in western New York have for a number 
of years been the most impoitant apple-sluppmg district in the 
United States The Eue Canal and the laihoads that followed 
it gave this region an eaily advantage m transportation to eastern 
markets This same waterway aided western competition, and 
made unprofitable the foimei staple products of New Yoik faims, 
grain and live stock In addition to this disadvantage for grow- 
ing staples, and the advantage for apple transport, this legion 
has also a climatic advantage foi the pioduction of apples The 
large bodies of watci with theii melting ice in spring tend to de- 
lay the blossoming time until the danger of injury fiom frost 
has passed In autumn, the waim wateis of the Lakes delay the 
killing frost. Although apples are the chief money crop of this 
district, there is no county in which the orchards cover a tenth 
of the land surface, a fact tending to show how laiely a locality 
depends upon a single crop 

The lower peninsula of Michigan is important in the produc- 
tion of apples for reasons veiy similai to those prevailing m west- 
ern New York The gieat devclopinent of apple oichaids along 
the eastern shoie of Lake Michigan and theii striking absence 
on the west side, selves to emphasize the combined influence 
of the lake and the prevailing westeily winds. 

Virginia has two apple districts with probably quite as large 
a piopoition of the land planted in apples as is to be found aiiy- 
■wheie east of the Rocky Mountains The first is in the Great 
Valley of Virginia and West Virginia not far fiom the cities of 
Winchester and Maitinsbuig Ileie upon a low lidge, called 
Apple Pie Ridge, an enthusiast some 6o years ago planted a large 
field in apples which eventually brought him many thousands 
of dollars Seeing his success his neighbors, after lau^ng at 
him for a while, also planted apple trees, until now the iidge for 
25 miles is almost an unbroken succession of apple orchards, 
and they have since been extended to tire iidges west of the Great 
Valley and to lands upon the valley floor 

The second apple district of Virginia lies along the eastern 
slope of and east of the Blue Ridge Mountains m the central part 
of the state Fiom this disUict large quantities of finely flavored 
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varieties are annually exported to England. Neither of these 
Virginia apple districts has any known advantage eithei in pro- 
duction or transportation over much other territory in the United 
States except for the accident of an early start The same thin g 
may be said of nearly all American fruit localities despite much 
local belief to the contrary. 

The open Mississippi Valley and the Ozark plateau. On the 
southern edge of the corn belt m Illinois, northern Missouri, 
Iowa, and Kansas extensive apple orchards have been planted. 



Fig 83 — Note the influence of water and of moderately elevated ridges to 
lengthen the growing season, and of high plateaus to shorten it There are 
ridges in Fiederick and Allegany Counties, and high plateaus m Garret County 
(After 0 L Fassig, United States Weather Bureau ) 


some of them coveting more than a square mile, but the sweep- 
ing cold waves that come unimpeded down the open Mississippi 
Valley have frequently frozen the fruit buds m Apiil and May, 
and some of these apple distiicts are not prospering On the 
other hand the nearby Ozark plateau of southern Missouri and 
north Arkansas, an old worn-down mountain system, are ill 
suited to giaiii farming, but very well suited to the production 
of fruit. The elevation and the protection of mountain loca- 
tion against sweeping cold winds cause it to escape many of the 
freezes that are so destructive in the open plains to the north 
and east. The ridges have the advantage of “frost drainage,” 
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so important in giving the mountains an advantage in fruit grow- 
ing Cold air is heaviei than waim an and on still frosty nights 
it settles to the lowland wheie fruit buds fieeze while the lulls 
remain fiost-fiec This advantage is so pionounced that at times 
a dillerence of lo feet in elevation saves a ciop In the year 
1907 tlie ciop in the open valley fioin the Appalachians to the 
Gieat Plains and fiom the Ozarks to Canada was almost entiiely 
destroyed by cold waves, but a single Arkansas county in the 
southern Ozarks, immune from these paiticulai May cold waves, 
pioduced ovei ®2, 000, 000 woith of apples Neai the coiners of 
Kansas, Nebiaska, and Missouri orchards have host drainage on 
bluffs overlooking the Missouu River. 

The Rocky Mountains and the Northwest. In the more 
newly settled states of the Rocky Mountains and north Pacific 
Coast there are many irrigated apple-growing districts Some of 
these, as the Hood River Valley in Oregon, the Yakima and 
Wenatchee Valleys in Washington (Fig 84), Bitter Root Valley, 
Montana, and Delta, Coloiado, have already become well known in 
the eastern part of the United States through the beautiful fiuit 
they send out Pails of Idaho, and a few sections of California 
are equally well fitted for the giowlh of this fiuit. Because of 
the bright sunshine of the senii-arid district, the apples grown 
there are the most beautiful pioduced in Ameiica The produc- 
^lion of this northwestern region has inn eased more rapidly than 
that of any othei section of the United States. In 1923-24 
overproduction seemed to threaten the United States. 

Undei good storage conditions some vaiieties of apples will 
keep well for a full year, so that cold-storage warehouses, refrig- 
erator cars, and refrigerator ships have made possible not only 
the easy distribution of American apples all over Ibis countiy, 
but also their export to Europe, and have also made possible 
their sale and use every day in the year 

S The Peach 

The peach tiee, unlike the apple, yields well only in restricted 
localities under special climatic conditions. The peach buds are 
less capable of resisting spring frosts and low winter tempeia- 
tures than those of the apple. The fruit requires a warm sum- 
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mer and much sunshine foi pioper iipening (Fig 85). This 
condition does not exist in Germany, Holland, Belgium, the 
north of France or Great Biitain, and the tiec can only be 
grown in these countiies undei the artificial conditions of hot- 
houses 01 on the south side of walls wheie the tiec is tiimmed 
so that it spreads out like a fan against the flat surface, thus 



, Fig 8S — ^Map sViowmii mcan annual number of houis of sunshine m the 
United Stales (After Salisbury, Harrows, and Tower ) Sunshine has gieat 
influence on plant growth, and aids greatly in gi\ ing c olor to fi lut 


catching the direct rays fiom the sun and the heat leflccted fiom 
the wall. 

In the United Slates the peach industry has spiung up in eight 
localities, where the dangei fiom spiing host is slight 

The peach belts of the Great Lakes. Two of these localities 
are near the Great Lakes, whose cold surface makes the cool 
spring temperatuie that serves to delay the blooming of the 
peaches until after the frosts The first of these is in the part 
of western New York wheie apples are important Its produc- 
tion is so gieat that some seasons there is no market for some of 
the fruit The second peach belt, determined by the Gieat 
Lakes, is on the eastern sboic of Lake Michigan where the pieva- 
lent west winds, blowing inland from the lake, give the necessary 
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temperature control over a belt, less than lo miles m width. In 
the same latitude upon the opposite shore of the lake the peach 
is of no commercial importance. 

The Chesapeake Bay and the Allegheny regions. A third 
peach belt is in the peninsula east of the Chesapeake Bay in the 
states of Delaware and Maryland Here, upon sandy soil 
thought to be ill suited for growing giain, grass, or live stock, 
and somewhat protected from hosts by the adjacent waters, 
arose shortly aftei the Civil War the first great centralized peach 
business in the United States It has been discovered within 
recent yeais, howevei, that the climate of the ridges in the Alle- 
gheny region, to the west of the Great Valley, is better foi peach 
growing than that of the coast plain The coolness due to eleva- 
tion causes a later start in spimg giowth and the slopes have 
also the advantage of frost drainage Due to these advantages 
the fourth peach belt developed rapidly upon the mountain 
slopes of the Blue Ridge and the Alleghenies m the Potomac 
drainage basin in southern Pennsylvania, western Maryland, and 
the eastern part of West Virginia 

New England. The ability of the peach to do bettei upon 
mountain tops than upon lowlands has led to the discovery that 
it can be grown upon many of the higher hills of southern New 
England Consequently prospeious orchards have yielded good, 
crops on the hilltops oveilookmg the Connecticut Valley in the 
state of Connecticut, but the dangei of killing fieezes m mid- 
winter will probably prevent any extended peach industry here. 

The Ozark region. In the central part of the countiy the 
Ozark ridges furnish some frost protection in the vast plain 
where cold waves are perilous to the peach. This gives rise to a 
sixth peach district in Aikansas and southwestern Missouri 

The southern peach districts. The seventh peach district 
is in the South Since fast freight service has been established 
upon the railroads, it has been found possible to giow fine crops 
of peaches on southern cotton land (in central Georgia and 
Texas) and market them in northern cities some weeks before 
the crops of Maryland, New York, or Michigan are ready The 
industry has developed to such proportions that Georgia some- 
times ships several hundred cars a day in the height of the 
season. The chief advantage of the South in peach growing is 
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the absence of lival pioduceis when its crop is ready to market, 
rather than greater ccitarnty of productrorr 

California peach growing. California, with the eighth and 
last peach belt, pioduces about one-thiid of the American crop 
Bordering upon the Pacific Ocean with the mild winter pioduccd 
by the prevalent even-tempcied westerly winds from that great 
body of water, this state has a normal oceanic climate free fiom 
the cold waves and strong winds that spread over all territory 
east of the Rocky Mountains Peaches can, therefore, be culti- 
vated with fail assutance of getting a ciop, although host de- 
struction IS sometimes known there In the seven-year period, 
1917-23, California has had a steady production ranging from 12 
to over 17 million bushels None of the other peach districts 
except Georgia have escaped bad years. California peach or- 
chards are of great extent, and, owing to the perfection of the 
methods of picking, packing, and shipping, California peaches, in 
seasons of short crop m the East, arc sent to all the larger eastern 
cities and at times even as far as London The bulk of the crop, 
however, is grown for the purpose of drying or canning, the 
large sized, firm-fleshed, California canned peach being a favorite 
on the market. 

6 Combating Pest,s 

The fruit trees are mostly exotics and the trees as well as 
fruits are often tender and very susceptible to insect and fungus 
attacks. As a lesult of oui woilrl commerce and the introduction 
of new vaiieties of plants, each locality also gels most of the 
world’s weeds and othci agricultural pests. Thus came many 
insects, fungi (rusts, blights, mildews) and othei plant enemies 
which combine to destroy or injure nearly all the fruit that forms 
on the trees of the unprotected orchard. Fortunately they can 
usually be held in check by skillful care, much of which consists 
in spraying poisonous hc[uids on the trees (Fig. 86). This makes 
the production of good fruit one of the most scientific of all 
pursuits, and is tiansferiing it from the small orchard of the 
general fairaer to the large oichaid of the specialist in the better 
located fruit districts. 

The history of peach growing in the Michigan district gives an 
excellent example of the dependence of industry upon science. 
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A mysterious, incurable, and fatal disease called "the yellows” 
spread from tree to tree. Unchecked it worked destruction in the 
west Michigan peach belt and reduced the number of trees m one 
county fiom 600,000 in 1870 to 30,000 in 1884. This reduced the 
value of land to $10 or $20 per acre when it had been worth from 



Fig 86 — Spraying an apple orchard in Virginia witli poisonous mist to kill 
insects (United States Dept Agi ) 


^{50 to $100, and brought communities to the verge of bank- 
ruptcy At this point it was discovered at the State Agricultural 
Experiment Station that if every tree having the yellows was 
removed when the disease was first discovered, only i or 2 pei 
cent of the trees pei yeai would be killed, and the peach industry 
could thrive, After the adoption of this precaution the county 
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that had but 30,000 tiecs m 1884 had ovei a million m 1906, and 
throughout the peach belt prospeiity again prevailed 

Dned fruits in the domestic epoch. Befoic the coming of 
steam tiansportatioii, when each locality lived to a gieat extent 



Fig 87 — A rainless summer helps to locate the dned-lnut in- 
dustry by permitting it to be diied upon trays in the oicliard, 
California. (United States Dept. Agi ) 


upon the local resources and the farmei’s family lived almost 
entirely upon the products ol.its own farm, the diying of fruits 
in humid America and Europe was almost as common as their 
production. Bui in damp or cloudy weather it often spoiled in 
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the process If it succeeded, the humidity made it dark and 
unatti active in appearance The only other methods of preser- 
vation were the then expensive ones of preserving them in sugar, 
brandy, or spice, oi of pickling them in vinegar, which latter 
process made of them merely a condiment. Steam transportation 
and world commerce have worked a quick revolution by develop- 
ing a large traffic m diied fruits fiom those parts of the world 
having unusually faAmrable conditions foi their production. 

Dried fruits in the modem epoch. It has become easier to 
dry fruit in the sunny and rainless summer of countries having 
the Mediterranean type of climate (Fig. 87) and ship it great 
distances than to combat the difficulties of drying it in less 
favored locahties with aitificial heat in evapoiatois The only 
exception to this is the drying of apples, an industry still centered 
in New York State, where large quantities of apples otherwise 
unsalable are utilized in this way. 

In almost any grocery stoie m the United States to-day, boxes 
of dried piunes, apiicots, peaches, dates, raisins, figs, and currants 
may be seen, and the names and addresses stamped on the boxes 
will show that they have come into these American communities 
from many distant parts of the world. They are nearly always 
from distiicts with a long diy summer, in which fruit exposed on 
trays beside the trees is dried by the constant sunshine with 
great ease and little labor except piling the tiays and covering 
them on those rare occasions when lam threatens But a threat 
of rain does bring a furious scramble of speedy work 

Distribution of the dried-fruit industry. The dried-fruit 
industries grew up first in southern Europe and have very 
recently come to southern California, where they have developed 
with surprising rapidity and now supply nearly all of the home 
demand In the case of dried prunes, raisins, and apricots, there 
is now an export of several million dollars per year in place of a 
quite recent heavy import of prunes from France, and of laisins 
from Spam. The Santa Clara Valley alone produced over 60,000 
tons o£ dried prunes m 1921 and the total California crop was 
Qo,ooo tons The apricot, much like the peach except that it is 
more susceptible to fiost, is another leading fruit crop, grown 
throughout the southern half of the state. Apiicots are mar- 
keted both dried and canned. Raisin grapes are grown chiefly 
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in the San Joaquin Valley, with Fresno as the ceiitei; the 1920 
crop reached 177,000 tons, valued at ovei $41,000,000. 

8 Canning of Fruits and Veget vbles 

The importance of canned foods. The canning process, com- 
mercially used about the middle of the nineteenth century, is one 
of the gieat boons to humanity Human limitations are well 
shown by the fact that it took the American Civil War to make 
us use this wonderful process which wa<! discovered in iy86. 
Many other such processes are now waiting to be introduced. 
Canning consists in hermetically sealing the food product after 
heat has destroyed all bacteiia. Under these conditions the food 
keeps almost indefinitely By 1883 the methods of doing this 
work had been so improved that machinery did nearly all the 
woik, including the soldering of the cans and even the pasting 
and trimming of the labels (Fig. 88). 

Before the coming of railroads and steamboats and the proc- 
ess of canning, a crop of tomatoes could be consumed only 
within a few miles of the place in which il giew and within a 
few days from picking tmie Aftei tinnsportation by lail and 
boat was oiganiaed and improved, the tomatoes might be car- 
ried seveial hundied miles, but they still had to be consumed 
within a few days After the canning process was perfected 
and developed into an indnstiy, the perishable pioducts of field 
or orchaid could be preseived for consumption at any time 
within 2 or 3 years and in any coiner of the w’oild to which 
they could be cheaply carried. This elimination of the time 
limit on perishable commodities has revolutionized agriculture 
in many localities by suddenly giving perishable products access 
to the world market. The distribution of perishable crops now 
depends upon geographic and economic conditions which make 
certain localities best able to produce ceilam produfts lather 
than upon the more artificial conditions that until recently com- 
pelled their pioduction close to die maiket of the nearby city. 

The importance of the canning process in consumption is even 
more marked. Most parts of the 'woild can now have many 
kinds of cheap foods previously unused or even unknown. The 
workers in a paper mill in the woods of Maine may now eat the 
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tomatoes and peaches of Maiyland, the chenies and apricots 
of California The same is true of tlie gold digger upon the 
Klondike, of the engineer on the Panama Canal, of the lubber 
gatheieis in the jungles of the Upper Amazon, and the whaler 
who spends a season m Benng Sea. When Nansen and his men 
drifted in the Arctic ice for yeais in an attempt to leach the 



Fig 88 — A food factory Cans are travelling horizontally, vertically and 
diagonally on endless conveyois In front of the giil they aic being filled by a 
filling machine 


north po]^, they letuiiied in perfect health because they were 
nourished with all kinds of canned and preserved meats, vege- 
tables, fiuits, fiuit juices and extracts 
Canning, moie than any other invention since the inti eduction 
of steam, has made possible the building up of towms and com- 
munities beyond the bounds of vaned pioducLion In New Yoik 
City the money spent foi canned goods exceeds that spent for 
bread and milk combined. 
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The extent of the industry. Practically all classes of food — 
fruits, vegetables, soups, fish, meat, and even nuts, biead, and 
pudding are now preseived by canning and they aie often cooked 
leady to eat. The canning facLoiies of the United Slates pie- 
paie yearly fiom 20 to 30 pounds of fiuit and vegetables for 
each man, woman, and child in the countiy Among the vege- 
tables beans, tomatoes, com, and peas are of neaily equal im- 
portance, while among the fiuits the peach leads, followed by 
apiicots and pears The output amounts to many millions of 
dollars iiei yeai, and is pioduced in neaily all paits of the United 
States Canning tends to be scatteicd 111 small towns wheiever 
a surplus of some pioduct is a\ailable, such as may occur in a 
tiuck faim or orchaid district Although widely scatteied, the 
canning industiy in the United States has three distinct belts 
showing greatei development than othci legions 

The Atlantic Plain. The fust of these legions to develop the 
industry was the Atlantic Plain Maiyland is the centei and 
most impoitant part of this canning distnct whidi extends from 
Noith Caiolina to New" Yoik This section has become impor- 
tant for the same leasons that made it imiioitant in the ship- 
ment of tuick ciops to the city maikcts, namely, the sandy soil 
which IS excejitionally suited to vegetables, and nol well ada]ited 
to the giowth of othei agiicultuial staples, esjiecially wheat 
and giain Baltimoie is the leading ceiitei because ol its rc- 
maikable facilities foi assembling faim pioducts They are 
brought in steamboats fioni iioints as fai away as Eiedeiicks- 
burg, Richmond, and Noifolk, in Viiginia, and a gieat numlier 
of places on both sides of the Bay of Maiyland, while the Ches- 
apeake and Delawaie Canal opens a way foi the Baltimore 
fruit boats to go up the navigable cieeks of New Jeisey to such 
towns as Salem and Biidgeton. Maiyland cans on the average 
one-third of 0111 tomatoes and a laige shaie of our corn. 

The Baltimore canneries have another adiantage in the fact 
that the oyster pack gives employment to both labor and equip- 
ment in winter season — a cost factor of gieat importance 
The New York, New England, and Lake Region. New York 
which is both a gieat agiicultuial state and a fiuit giower, is 
the centei of the noitheastcrn belt, a legion with great diversity 
of canned pioducts. The New England suminci is almost too 
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cool and slioit to ripen the grains -well For that reason Maine 
■with a very small com acreage cans a gieat deal of coin, since 
corn for canning does not need to npen but is harvested a full 
montli earlier than it could be if sold as ripened grain. The 
canning of coin, formerly centered in New York, has now moved 
west, with Illmois and Iowa as the leading producers. Wisconsin 
and Minnesota farther north, have a large com pack foi the 
same reason Maine has The somewhat cool summer that makes 
parts of New Yoik, Michigan, and Wisconsin second-class com 
producers, makes them first-class growers of peas, Wisconsin 
producing over one-half of the annual pack. 

Pacific Coast. Califorma leads all other states in canning. 
It has become important fiom the combined influence of the 
climate, which is excellent for the growth of fruits and vege- 
tables, and the great distance from eastern markets, which makes 
it possible to ship m the fresh condition only an uncertain frac- 
tion, and that the most perfect, of the total ciop This state 
supplies nearly all the canned apricots that appear in oui mar- 
kets, the largest share of the canned peaches, pears, and other 
fruits, except apples and beiries, and is very important in the 
output of canned tomatoes, peas, and asparagus The canning 
industry also has large possibihties in the other Pacific Coast 
states The Willamette-Puget Sound Valleys of Oregon and 
Washington have a damper, cooler summer than California and 
for that reason aie pioducmg and canning large quantities of 
blackberries, laspberiies, loganberries, and othei small fruits 

The possibility of increased production and of over produc- 
tion. The possibilities of increase in the production of fiuits, vege- 
tables, and canned goods in the United States are very great. 
One might almost say Imiitless. Of the sandy Atlantic Plain, 
so admirable for the growth of small fiuits and tiuck crops, 
but a small portion is now used, and the pioductioii is only 
kept down by the unpiofi table low prices which lesult fioin the 
rather fiequent overstocking of the maiket IE, for example, the 
farmeis of the United States could be assuied 15 or 20 cents a 
peck foi tomatoes at then faims for the next 10 years, it is prob- 
able that tomato production would be increased tenfold, for 
they are now commonly grown for less than that price and occa- 
sionally the crops are so great that the factories cannot handle 
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them and they rot upon the ground hy the hundreds of tons 
Practically the same thing is tiue of all the otlier vegetables, 
including potatoes This is a gieat deteiient to industiy 

Even with the aid of the outlet ahotded by canning, the small 
fruits and vegetables yield so enoiniously that oveipioduction, 
with its glutted markets and frequent losses, is a factor which, 
like fiost, IS ever in the mind of the pioducei and almost annu- 
ally visits each locality of varied production 

QunsTioNs 

1 Whut trouble did the early colonists of the United States have ivith 
the grape industry? Why? How was it overcome? 

2 Can Massachusetts compete with New York as a grajic grower? 

3 Compaie Floiida and California as oiangc-growmg states 

4 State and etplain the influence of the Uioat Lakes on the location of 
the apple and peach industries 

5 Should the people of Illinois plant large apple oichards? Would it be 
any better to plant them in West Virginia? 

6 How have climatic factors caused a decline in the eastern diied-fruit 
uidustry? 

7. What is the canning pioiess and wlial has been its influence on the time 
limit .ind the space limit for the use of perishable foods’ Its effect on the 
adjusting of fainting to resources? 

8 Why IS peach growing an iiniioitant industry m western Michigan, but 
not profitable just across the Peninsula on Lake Huron? 

g Suppose all the good cnange land in the United States were immediately 
put into orange groves, how would this affect the industiy? 

10 Explain “fiost drainage” How docs this become a factor in locating 
suitable ouhard land? 

II. Why 15 it necessary to kill bacteria m the ptocess of canning? 
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SUGAR AND TOBACCO 

I Sources of Sugar 

Sugai is one of the few foods that are all nutiition. Its gen- 
eral use among the people of the temperate zone is a recent de- 
velopment It has lapidly passed from a luxury to a necessity, 
and its use has increased to the point where it is a menace to 
the national health. In 1589 a pound of sugar in England cost 
as much as a quarter of veal To-day its cheapness places it in 
reach of every family The United States is the greatest sugar- 
consuming country in the world with an average of two pounds 
a week per person. 

Nearly all plants, even onions, have sugar in their sap at 
some time m their growth, so there are many sources of .sugar. 
Some of the more important of the sugar-stoiing plants are beets, 
carrots, and parsnips, winch hoard it for hse in the second year 
of their growth when they suddenly burst foith with heavy 
tops, blossoms, and seeds In the tropics several palms are used 
to some extent for sugai manufactuie But sugar cane is the 
greatest plant of the world. It is a plant much resembling an 
earless stalk of corn filled with sweet juice, and it grows through- 
out the moister parts of the tropics. In its natural condition 
it IS so supeiior to other sugar yielders that (excepting honey) 
it was practically the only source of commercial sugai supply 
until the nineteenth century, when beet sugar came into pi em- 
inence Throughout most of the wet tropic sections of the world 
a section of the stalk of the sugai cane from which the sweet 
sap can be sucked is a prized but common morsel and an impor- 
tant article of food. 

2, Cane Sugar 

Climatic requirements and distribution. Sugar cane is as 
distinctly limited to warm climates as the beet is to cool ones. 

139 
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It will glow with short hfe and meager yield on the sub-tropic 
edges of the temperate zones in such distiicts as Louisiana, Natal, 
New Zealand, and Cape Colony, but it is cultivated in the host 
zone only where theie is a long gi owing season, and where tai- 
iffs or bounties give fieedom from competition with the tiojiics. 
The best cane yields lequiic such conditions as exist m Cuba, 
Java, and paits ot Biazil, and India, wheie theie is a tempera- 
tuie of 75 01 So” F the year lound and a rainfall of 6o inches or 
an equivalent amount of water by iirigation. The necessity of 
much sunshine gives inigation a gieat advantage 

The supeiiority of the tiopics for cane glowing is in climate 
rather than soil In the fiost-fiee climates there are lecords of 
fifty yeaily cuttings from one planting, and the Cuban planta- 
tions regulaily cut eight oi ten ciops fiom one planting Those 
of Louisiana, because of our freezing wintei, yield but one good 
harvest, followed by a much smaller one, and onc-tlurd of a crop is 
requited to furnish the cuttings for planting the next ciop Cold 
rams in Deteinbci have sometimes caused a loss of millions of dollars 
in Louisiana in a single ycai Owing to these climatic limitations 
cane-sugar production in the United States attains iinpoitance 
only in the southcin thiid of Louisiana, m a coast strip in east- 
ern Texas, and in a lew locations in Floiida. The Everglades 
of Florida have the best siigai climate in the United States but 
most of this swamp is as yet undrainccl The sugar tciritoiy 
of southern Louisiana is part of the swampy Hood plain of the 
Mississippi River. The only tillable land is within a mile oi 
two of the streams, wheie the flood-dcposit.s have built up a 
strip of rich land a few feel higher at the river bank than it is 
a short distance away wheie it merges into the flat, untillable 
swamps 

Methods of cultivation. Cane does not require such caie- 
ful handwork as the beet It is weeded with plows and hoes 
not with fingeis, by men, not by children; and even the steam 
plow may do much of the work, as has been proved in the Brit- 
ish island of Trinidad, and m Hawaii. The method of planting 
consists in putting cuttings in the ground, or, as is the practice 
in Louisiana and Cuba, in laying in the bottom of a f in row a 
row of cane stalks which send up sprouts fiom every joint. 
After 8 months or more of growth and cultivation the leaves fall 
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Fig 89 — Cuba is the world’s largest sugar exporter, followed by Java Other sources of supply are Hawaii, the 
Philippines, Porto Rico, Czecho-Slovakia, Formosa, Brazil and Peru The Umted States and the United Kingdom are 
the heaviest importers of sugar We supplement our domestic production from Cuba and from our island possessions, 
while the Umted Kmgdom and western Europe obtain their supply more largely from Java and other mmor expoflmg 
countnes (United States Dept Agr ) 
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off or are stripped off, and the stalks are cut by hand and hauled 
away to the factoiy 

Products obtained from cane. In the sugar factoiy the cane 
is crushed to extiact the juice. The juice is boiled until most 
of the sugai ciystallizes, and these ctystals aie refined and packed 
for the inaiket 

After the sugar ciystals have been removed theie remains an 
uncrystalhzable residue called molasses, which may with ease 
be distilled into rum, long an iinpoilant export of the sugar- 
growing West Indies The importation of West Indian molasses 
and the manufacture of rum was an imjioitant industry in co- 
lonial New England England’s interference with tins trade was 
one of tire causes of the Revolutionary War The market for 
molasses is limited, and now much of it is used for the distilla- 
tion of mdustual alcohol and the prepaiation of commercial 
cattle feeds. 

The extraction of cane syrup for local use is a simple process 
rathei widely practiced in the Gulf legion of the southern states, 
and a little cane is giown for this puipose as far noith as Ar- 
kansas and eastern Noith Carolina. 

The national sugar supply. The United State.s, with a sugar 
consumption of over four and one-half million tons, has been grow- 
ing cane sugar foi over a century, beet sugar since i8qo, yet the im- 
port inci eases year aftci year, in spite of the fact that home pro- 
duction has increased fourfold in the last 30 yeais. The cane fields 
of Louisiana and the Gulf Coast aic able to sujiply less than 
one-twentiellh of oui needs. One-fifth of oiii supply comes from 
the beet fields. Cuba is our great source of sugar, the United 
Stales taking the bulk of the Cuban crop, which makes fully 
half of our national consumption eveiy year. Our island neigh- 
bor seems likely to retain this prefeired position m the American 
sugar inaiket for many years to come, due to the factors of cli- 
mate and geographical location. 

The United States island possessions. Sugar production 
in Hawaii, Porto Rico, and the Philippines has increased much 
faster than in Louisiana. Next to Cuba our three tropical island 
colonies supply the largest amount of sugar for the American 
market, or nearly one-fourth of oui annual consumption Over 
half a million tons of sugar is annually produced by each one, 
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Fig 90 ,— Cane sugar production in Cuba and Java has shown a remarkable 
expansion in 25 years. With the beguinmg oi the war m 1914 beet growing — 
largest in the warnng countries of Europe— fell off greatly The United States 
has now risen to third rank in beet sugar pioduction. 
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ox more than is giown in the entire continental United States 
Hawaii furnishes ii 4 pei cent of the United States sujiply (1918- 
22), while Poito Rico contiibiites 8 2 pei cent and the Philip- 
pines 2 7 per cent 

^he sugar yield pei acie in the Hawaiian Islands is the laigest 
in the woild, due hist to the virgin fertility of the phenomenal 
soil, decayed la\a fiom the gieat Hawaiian volcanoes Fine 
yields aie fuitlier pioduced by intensive cultivation and by 11- 
rigation on the lee or diy side of the islands In the absence 
of suitable riveis at the light elevation for stieam diveision the 
water is gathered near the sea level fioni streams and wells and 
pumped up, sometimes hundicds of feet, thiough non pipes 
and spiead ovei the feitilc lava slopes, making some of the 
most spectacular plantations in the world ^Hawaiian ciops have 
averaged over 9,000 pounds of sugai to the acie, twice the harvest 
of West Indies 01 Java, and these islands m turn yield better than 
cane fields upon the rich delta of the Mississippi wheie the climate 
is too cool foi the best giowth of cane 

Plawaii has had the especial advantage of iccciving a higher 
price than any other sugar exporter except Poito Rico. This 
high price was due, befoie the islands were annexed in i8q8, 
to the leciprocily tiealy of 1876, admitting Hawaiian sugar 
to the United States without the iiaymciit of duty. The 11,000 
^tons produced in 1875 gicw to 250,000 in 1899, and 605,000 111 
1923 Since annexation all of the expoit goes to the United Slates 
free of duty. 

This special piivilcge to the sugar giowcis of Hawaii has led 
to high profits and the neglect of otliei industiics in the islands 
These piofits began when the islands had a few thrifty white 
people and many easy-going natives, givhig an adniiiable op- 
poi trinity for the formation of great estates Cane production 
in Hawaii has about reached its economic limit because most 
of the suitable land lias been planted 

The Philippine Islands have admirable soil, temperature, 
and rainfall for the growth of cane The sugar industry was 
retarded for years by the lack of modern ecpiipment and the fact 
that hemp and copia paid bigger returns, while Philippine sugar 
also leceived a less favored tanll treatment than Hawaiian It 
was not until 1913 that Philippine sugar was admitted into the 
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United States duty free Since then the production of sugar 
has tripled, with possibilities of still greater expansion in the 
future Laige areas of suitable lands are as yet undeveloped, 
but the labor supply is a pioblcm Owing to the distance the 
natural market for Philippine sugar seems to be in the Orient 
rather than in the United States 

3 Beet Sugar 

Science and beet culture. The beet-sugar industry affords 
one of the best examples of the service that science renders to 
man The stoppage of tropic trade during the Napoleonic wais 
started a search among Fiench plants for a Euiopean sugar sup- 
ply This resulted in definite attempts to increase the sugar 
content of the beet which was then about 3 per cent. In 1836 
it took 18 pounds of beets to make a pound of sugar, in 1882 
about 10 pounds sufficed, in 1004 less than 7 pounds yielded a 
pound of sugar This great improvement has been bi ought 
about, chiefly in Germany, by the practice of systematic selec- 
tion Within the life span of a man it has ti dried the sugar con- 
tent of beets and, along with improvements in the piocess of 
sugar extraction, made possible one of the great agiicultural 
iiidustiies of the temperate zone The impiovement has not yet 
ended. In 20 years the amount of sugar pioduccd per ton of 
beets in the United Stales increased 25 per cent. 

Requirements for the beet-sugar industry. The conditions 
for beet-sugar production aic exacting — a modeiate amount 
of spring and summer lain, a summei of modeiate heat, and a 
cool, dry autumn Coin-giowing climates, for example, aie in 
the main too warm in mid-summer so that beets and coin do 
not grow best in the same localities, the beet belt being on the 
cooler margin of the corn belt. The irrigated regions of the West, 
where the autumn is dry and the nights are too cool for coin, 
furnish the best conditions for beet growing in the United Slates. 

The growth of the sugar beet requires much care and labor. 
The soil must be fertile, mellow, rich in lime, and neither too 
clayey nor too sandy. It must be finely prepared, and plowed 
so deeply that a sub-soil plow must often follow the ordinary 
plow. Caring for the crop is most laborious because of the large 
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amount of hand labor required The young plant is so small 
that only human fingers can rescue it fiom the up-spnngmg 
weeds, so that men, women, and child) en, especially women 
and children, go into the fields in nearly all beet regions and 
spend days upon their knees weeding the young beets (Fig 92). 
A httle latei, when the plants have become established, they must 
be thinned out with the hoe Thus far the inventors of ma- 



Fig 92 — Women and children weeding a sugar-beet field, western United 
States (United States Dept Agr ) 


cliinery have been unable to replace either of these kinds of hand 
labor 

It IS quite common in the beet-gi owing districts of the United 
States for the hand labor to be done on contract by newly ar- 
rived immigrants The peasant fiom Rumania, tlungary, or 
Poland, accustomed to the growth of beets, will contiact at so 
much per acie to take care of the beet fields With the assistance 
of his wife and children, he then takes entire chaige of the crop 
foi the American f aimer 
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After the plant is established Iheie must be many cultiva- 
tions, and in the late autumn the beets are plowed out of the 
giound and the tops pulled off. The loots aie then piled in heaps 
which aie coveied with straw and sometimes with earth, to await 
then delivery to factories thioughout the winter months Here 
the beets are giound to pieces, the sugai soaked out of them m 
hot watei, and finally crystallized and sent to the refinciy to be 
put into final foim The beet-sugai factoiy, to be economical, 
must be laige, costing a million dollars oi more 

Distribution of the beet industry. As a natuial lesult of the 
intensive labor and the peculiar climate required, the sugar- 



Fig, 93. — ^The shaded area shows wheie the stiRiii beet ^rows best and the 
dots indicate tlie location of beet-sugar lefmeries m the United Stales. Notice 
the isotherms which bound this beet zone (United States Dept Agi ) 


beet industiy was late in becoming established in the United 
States With its heavy labor requirements it did not interest 
the American farmer, while corn land was still to be had for the 
taking. Heie as in Euiope it could only compete with cane by 
the aid of a taiiff. We had a pioduction of but 3,000 tons in 
i8go, but, stimulated by a high taiiff-made price, it passed the 
cane crop of the United States in 1906 (see Fig go)) the crop 
of 1923-24 was 931,000 tons. Yet the import of sugar is the 
greatest item in our import bade (see table of food imports in 
appendix). The possible beet area of the United States is several 
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times as large as the possible cane area, and seems to follow rather 
closely the July isotherm of 70° which traverses the United States 
for nearly 5,000 miles (Fig 93). The principal beet-producing 
localities in the United States are in the four irrigation slates 
of California, Coloiado, Idaho, and Utah, and in Michigan, and 
to a lesser extent in Wisconsin on the glacial aieas too far north 
for corn and not well suited to glass Michigan, Wisconsin, and 
Nebiaska have areas of light sandy loam, excellent for beets, but 
not well adapted to other staples. 

In northern and central Europe, where the populations are 
dense and the chmate suits the beet and does not suit corn, there 
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Fig 94 — ^United States beet-sugar production, three-year average. 

are stronger reasons for growing the sugar beet than we have 
in the United States Especially does its heavy yield per acre 
make it a suitable element of an mtensive agriculture It thus 
becomes a great crop from northern Fiance through Belgium, 
Holland, Germany, Czccho-SlovaMa,Hungaiy, Poland, and Central 
Russia Prior to 1914 Europe produced go per cent of the beet- 
sugar, which made up about one-half of the world’s sugar supply. 
The war caused a shift in production areas, so that the sugar crop 
of 1923 was 70 pel cent cane and only 30 per cent beet 

4. StJGAE FROM Sorghum 

Another sugar plant, sorghum, a member of the corn family 
and resembling both corn and cane, has long been grown in 
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southern, central and souUiwestern United States for the manu- 
facture of syrup for local use (Fig 91) The juice is exti acted 
in the same way that sugai-cane juicc is extiacted foi syiup 
making A centuiy ago this plant exceeded beets in the sugar 
content of its juice, but piogiess m improving it has been slow. 
Experiments earned on loi many yeais at Fort Scott, Kansas, 
have at last resulted m the making of satisfactory sugai from it 
Now that the laws of plant biecdmg aie better known, the sugar 
content of sorghum may be capable of as great an inciease as 
has taken place in the beet. It is quite possible that a century 
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Fig os — ^World’s sugai import, tliiee-year aveiago This shows the inade- 
quacy of the United States crop. 

hence it may rival or even displace beets and sugar cane in the 
United States, because it grows like corn in the corn belt and 
beyond (see chap, on ceicals) and can be cultivated with work 
animals and machines. 


5. Maple Sugar 

Maple sugar is produced by the evaporation of the sweet sap 
of several varieties of maple whicli will grow over large areas of 
eastern and northern United Stales, and adjacent parts of Can- 
ada, wheie it was a very important factor in the days before 
world commerce in sugar. The crop of i860 was three times 
that of igig. Vermont and New York aie the leading states, 
but a little is produced from Maine to Wisconsin and West 
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Virginia. Maple sugai costs moie than either beet- oi cane- 
sugar and would have no place in the world market at all but 
foi its peculiar flavor and fine quality, which make it something 
of a luxury and enable it to command a higher price The sap 
flows only in quantities suffiaent for satisfactory sugar making 
where the eaily spring days are bright and sunny and the nights 
are cold. This climatic factor hmits sugar orchards to the region 
from Indiana east and north It is particulaily hnpoitant in the 
White Mountain region of Vermont and New Hampshire and the 
adjacent parts of Canada. 

The sugai maple tree that yields from the time it is 20 or 25 
years old till it is 75 or 100, on locky land without cultivation, 
certainly has all other sugar producers distanced for permanence, 
but the yield is at present low. As yet nothing has been done to 
unprove tlie breed of sugai maples Interesting possibilities 
present themselves when one considers what has happened to 
the beet Much of the output of the “sugar-orchards” is mai- 
keted in the form of the more easily made maple syrup, a highly 
prized table delicacy. 

6 Tobacco 

Few commercial plants grow over so wide a range of the earth’s 
surface as does tobacco. It is mj'uied by frost, but it grows in a 
comparatively short season, so that profitable crops ripen as far 
north as Wisconsin, southern Canada and England, while it is at 
home throughout the tropics Probably no other commercial 
product possesses more grades and commeicial vai reties One 
field of Sumatia tobacco may be classified into as many as 
seventy-two different market kinds. The quality of the soil 
affects it in a remarkable degree, as do temperature, humidity, 
and especially the feimentation and other chemical changes that 
take place in the process of curing the leaf. The resulting 
strength or weakness of flavor, the kind of flavor, the thickness, 
brittleness, elasticity, texture, color, size, perfection and relative 
weight of the leaf, its specks, its dustiness, gumminess and ripe- 
ness are some of the factois that decide whether the tobacco will 
bring 2^ or $2 per pound 

Tobacco’s commercial service. The commercial service of 
tobacco has been great, likewise its inj'nnes to man and to his 
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resouices. The Jamestown Colony in Viignna was about to fail 
m its early days because the settle) s could find no money crop, 
nothing to sell to the mother countiy in retiun for the impoits 
tliey must buy fiom hei England, being then essentially an 
agricultural land, had an abundance of wheat, oats, barley, rye, 
and all agncultuial staples as well as manufactures. The colo- 
nists tried to glow silk, but failed The giape also failed (see 
chap on fiuits) and despaii lulcd in Jamestown. Then. a tnal 
shipment of tobacco winch the Indians had shown the colonists 
how to gioii, brought a good price in England. It promptly 



Fig 96 — UniLed States tobacco production, tliree-yeai average. 


became the gieat staple of trade, remained so thioiighout the 
whole Colonial peiiod and to a very consideiable extent down 
to the piesent time. As late as rSio it was one of the few crops 
tliat could be sold by the people of Kentucky and Tennessee, 
whose export market w'as New Oilcans, icached by flat boats 
which were floated down the Ohio and Mississippi Riveis 
The use, spread, and consumption of tobacco. The increase 
and spread of the use of tobacco have been phenomenal, and of 
late years new industiial uses foi it have been discovered (Figs. 
96 and 97). The dust made of tobacco stems is a feitilizer rich 
in potash and the nicotine also kills the destiuctive aphis on the 
roots of fruit trees. This nicotine, which is the cause of the 
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injury that tobacco inflicts on its users, has of late given rise to 
the manufacture of poisonous extracts for use as sprays in exter- 
minating insects on the leaves of trees and shrubs 
Tobacco growing belongs to intensive agricultuie. The tiny 
black seeds, three or four hundred thousand to the ounce, are 
sown ill seed beds, and the little plants were, until the recent 
introduction of a new machine, transplanted by hand to their 
place in the field, where constant attention and hand labor are 
necessaiy to protect them fioin the cut woim which cuts off the 
young plant, the leaf worm which eats holes in the leaves, and 
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Fig 97 — Woild’s tobacco production, two-year average, 


the stalk woim which destroys the central stalk of the plant. 
The blooms must be picked off, so that the eneigy may go to 
leaf lathei than seed. For the same reason, the suckers or side 
shoots must be pulled off, wdule the processes of picking, cuiing, 
SOI ting, giadmg, and packing aie laborious and require much 
skill 

Tobacco as a crop. The farm value per acre of the tobacco 
ciop 111 1923 was $164, moie than twelve times that of wheat 
As much of tlie labor of tobacco gi owing lequircs watchfulness 
and care rather than strength, it can be done by women and 
children as well as by men, and as a result it is rarely grown on 
an extensive scale but usually in small fields, cared for by the 
members of the fanner’s family The tobacco faimer of Viiginia 
and Kentucky usually raises enough corn to feed the houses that 
work his lands, the pigs that make his meat, and the cow and 
chickens that help feed the family. He sometimes also raises 
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bome othei supply ciops, but all his money he usually expects to 
get thiough the &ale of tobacco. 

The leading tobacco belts of the United States. Foi a long 
time the Vuginui-Caiolina tobacco belt i mining fiom southern 
Maiyland thiough the middle pait of Viignna and Noith Caio- 
lina was the leading tobacco belt of the United States (Fig 98), 
but Kentucky has now become the first state, pioducing in 1923 



Fir. 98. — Plantation of cigar-wrapper tobacco gnwing under artificial shade 
m line bandy loam, Noifolk, Flouda. (United States. Dept Agr ) 


ovei one-half as much as all the stales east of the Appalachians 
Special giades of tobacco are grown in small quantities in le- 
stricted distiicts in Wisconsin, Connecticut, Florida, and Louisi- 
ana, but the limestone lands of Kentucky are the chief seats of 
tobacco production in the United Stales, and Louisville, then- 
natural commercial centei, is the greatest tobacco market in the 
world. Much Kentucky tobacco is expoited to European coun- 
tries, for the United States is by far the greatest exporter as well 
as the greatest tobacco grower in the world. Louisville has 
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many factories for the manufacture of tobacco into the various 
forms for final use from cigarettes to insecticides. In the eastern 
field, Richmond is the greatest center, while Petersbuig, and the 
Carolina towns of Winston-Salem and Durham have enormous 
tobacco factories. 

Tobacco injury to American soils. The ready export market 
for tobacco has resulted in great injury to the soil resources of 
most American tobacco-growing districts. Because of the good 
profits, tobacco has been grown year after year without rotation 
of crops until its great demands for potash have exhausted the 
soil for a time and the fields have often been abandoned because 
land was so cheap that more could be had by cutting down and 
burning the forest. Then the heavy downpours of the summer 
thunder showers reduced the bare and abandoned tobacco field 
to gaping gullies before the old-field pine could again make a 
forest there This wasteful policy brought great poverty to 
southern Maryland and middle Viigima, and from these sections 
the people emigiated in such large numbers shortly after the Civil 
War when western farm lands weie opened up, that there was a 
general loss of population throughout the old Colonial tobacco 
district. This region to-day has less land in cultivation than it 
had a century ago, and many locahties have less population. 

Questions 

1 How may science give us new sources of sugar? 

2 How does the supply of seed enter m as a factor m the competition of 
cane and soighum? 

3 Name and dcsciibe two minor souices of sugar supply 

4 In what ways did the Great War affect the sugar supply? 

S. Why does tobacco suit a tenant farmei better than sugai cane does? 

6 Discuss tobacco from the standpoint of a money crop, both at the pres- 
ent time and in colonial days What by-products are there? 

7 What effect does the heavy cost of a beet-sugar refinery have upon the 
beet farmei ’s maiket? 

8 What by-product of sugar cane is used m feedmg cattle? Mention by- 
products of industries treated eaiher m the book, that are used m feedmg 
cattle and pigs 

9 Ten pounds of mill (black strap) molasses from cane with the addition 
of 2 pounds of cotton-seed meal, make almost the exact equivalent as stock 
food for lo pounds of corn At the present price of corn and cotton seed in 
your town what would be the price of molasses to make the two rations of 
equal cost? 
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FISHERIES 

If judged by the products it gives us the sea is very barren as 
compared with the land Although it covers three-fourths of the 
world’s suiface, it furnishes but a small proportion of our food 
supply. Fish arc the cattle of the sea. They derive theii sup- 
port from the vegetable life of the waters. Even the clear water 
of Oie sea has countless milhons of minute plant organisms, called 
plankton, which are eaten by many small animal organisms 
These in turn are eaten by each other and by the fish, but the 
support of the whole pyramid of maiine animal life, like the life 
of land animals, is based upon vegetation, 

The word fisheiy is applied to the catching of piactically any 
animal that is taken in the water, as oysteis, lobsters, whales, 
and even seals, which aie often taken on shoie Sea fishery, is 
consideied the cause that fiist led man to sail upon the ocean, 
and from this beginning, all maritime peoples have had tlieir 
rise — Phoenicians, Gieeks, Noisemen, Dutclnnen, Englislmien, 
and New Englanders The schooner, the fastest of all sailing 
vessels, was invented and is yet used by the fisheiman of Glouces- 
ter, Mass , and in lecognition of the importance of the sea in- 
dustry to the state, a dried codfish has, since colonial days, hung 
in the Massachusetts State House. 

The fisluiig industry, through its connection with sea power 
and the romance and chann of the ocean, tends to be over- 
estimated as to its real impoitance All the fish that are caught 
by Americans annually, worth about $80,000,000 to the fisher- 
men, are only one-half as valuable as the tobacco crop, and not 
one-twelfth as valuable as the poultry and eggs produced in the 
Umted States The fish of all the woild are only thiee-fourths 
as valuable as the poultiy and eggs of the United States 

The location of fisheries. Most of the world’s fishing indus- 
try depends upon two habits of fish which enable us to catch 
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near the land those that may have passed most of their lives 
hundieds of miles away at sea The first is the spawning habit 
of many species which lay their eggs only in rivers or in the 
shallow waters near the shoic. The second is the congregation 
of fish to feed upon the bottoms, in shallow waters, commonly 
called “banks ” The occurrence of such banks near the shores 
of northeastern Asia, noitheastern North America, and north- 



western Europe is responsible for the three greatest fishing 
regions. 

The fisheries of northeastern North America are based on a 
rich combination of rivers, bays, and shallow off-shore banks 
(Fig 99) Especially important are the Grand Banks of New- 
foundland and smaller banks off Labrador, New England, and 
New Jersey. The Newfoundland banks were known to the 
fishermen of the French province of Normandy and Brittany 
within a dozen years after Columbus had returned to Spam fiom 
his first voyage Scores of vessels sailed back and forth from 
France to these Newfoundland banks each year for a century 
before the French made settlements on Canadian shores. 
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Proximity to these banks has made fishing a leading New 
England industry since Colonial times. Massachusetts and 
Maine have the most important fisheries. Gloucester, Mass , was 
long the greatest fish port in America, nearly the whole popula- 
tion being engaged in the catching, curing, buying, and selling of 
fish Boston with its better marketing facilities has recently sur- 
passed Gloucester, and Portland, Maine, is now of second im- 
portance in New England fishing 

The cod fisheries The most important fish on these and 
othei northern banks is the cod, although the haddock is becom- 
ing of nearly equal importance The cod feeds along the bottom 
and IS commonly caught on a “trawl” which consists of baited 
hooks attached to short lines that are fastened at intervals of 
4 feet to a longer line sometimes 3,000 feet in length These 
trawls are attended to by fishermen in rowboats called dories 
that put out from the schooners. The men in the dory take up 
one end of the tiawl, which is anchored and marked by a float, 
pass the boat along under it, and let it down in the water again 
after the fish have been taken off and the bait replenished 
Fishing on the Grand Banks is an exceedingly dangerous calling 
as the banks are one of the foggiest places in the world and the 
schooners collide with each other and with icebeigs. The men 
in the dories lose their bearings and drift away to death, while a 
single feaiful storm sometimes diowns scores or even hundreds of 
fishermen. To complete the chapter of dangers the fishing banks 
are in the path of the great transatlantic vessels which some- 
times run down the small fishing craft in the fogs Sometimes 
also they pick up men lost in doiies 
The salmon fisheries. Many livers and bays have a fishing 
value out of proportion to then area because of the sea fish that 
annually enter the stream for spawning and become the rich 
harvest of the fishermen The salmon, of which there are several 
species, IS easily the kmg of all river-running fish. It lives in 
salt water but ascends the fresh-water streams to spawn, experi- 
ment showing that it returns to the stream where it was born. 
Salmon are found to some extent in New England and east 
Canada, but the rivers of the north Pacific, between San Fran- 
cisco and Japan, are the chief source of the world’s supply. In 
Alaska they have for an unknown period been almost the only 
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winter food supply of the natives, who at the time of the annual 
run put away the yeai’s supply of smoked salmon in httle houses 
on high poles, out of the reach of wolves and dogs. 

The Pacific Coast sahnon mdustiy is the most important 
fishery in the United States, with an annual catch of over 300 
million pounds. It was first established in California, Oregon, 
and Washington, then in British Columbia and finally in Alaska, 
where in almost every river, especially the great Yukon, salmon 
are exceedingly abundant. These fish are marketed fresh, frozen, 



Fig. 100 — United States fishciy products by states. 


canned, mild-cured, pickled, dry-salted, or smoked. Large 
salmon canneries have been built at the mouths of various 
streams along these coasts so rocky, cold, and wet as to be 
undesirable for human habitation throughout most of the year 
As the season for the salmon running approaches, sailing vessels 
loaded with empty cans and carrying many workmen, usually 
Chinese, leave San Fiancisco, Portland, or Seattle for the can- 
nery In a few weeks hundreds of thousands of pounds of salmon 
are canned, loaded into the vessels, and brought back to the 
home port for distribution The annual salmon pack is valued 
at $30,000,000, of which one-fourth is exported to the United 
Kingdom, Australasia, and many other countries. 
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The shad, piobably the most highly prized of American com- 
mercial food fish, ascends each spring the rivers from Flonda to 
the St, Lawrence The herring also ascends these same rivers in 
such numbers that at times their scaly backs cause the surface 
of the water to shine almost like a minor The abundance of 
this fish causes it to be an important article of diet in the eastern 
part of the United States On the Maine coast small herring 
are packed m sardine style. 

Shell fish. The oystei, of which the United States has from 
five-sixths to nine- tenths of the world’s product, is second only 
to the salmon in importance This delicious shell fish lives on 
the sandy and gravelly bottoms of shallow bays and estuaries 
It is found to some extent on the Pacific Coast of the United 
States, but the numerous bays between Cape Cod and Galves- 
ton, with their large expanses of shallow water of suitable tem- 
perature seem to be the best places in the world for oysters The 
Chesapeake Bay, an old river valley into which the sea has 
flowed, is the most important oystermg district of all, while 
Long Island Sound is second The oyster, after being hatched 
from the egg, swims aiound for a time and then attaches itself 
to some firm substance, such as giavel, an old shell, or sunken 
wood For 2 01 3 years he eats whatever the tide brings him, 
and is then scooped up with long-handled tongs in the hands of 
an oysterman or by a steam-drawn dredge During the 7 or 8 
months of the oyster season they arc shipped in barrels and sacks 
and iced containers all over the United States and even to Eu- 
rope. The annual pack of canned oystei s exceeds $2,000,000 m 
’value, Baltimore having the leading canneries. The natural 
supply having been found inadequate, oyster culture has been 
established Beds of young oysters are sometimes planted, that 
IS, put down to glow large, another method is to lay old oyster 
shells and the bushy tops of trees upon the bottoms of the bays 
so that there may be something to which the floating spawn 
may attach itself and grow The oyster industry has declined 
greatly in recent years, but there are possibilities of extension 
'in, Long Island Sound, and in Delaware, Chesapeake and other 
bays 

, Jhe importance of fish to the Atlantic Plain of the United 
In the central part of the Atlantic Plain these unusual 
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fish resources combine with many other resources, to make the 
peninsula between the Chesapeake Bay and the Atlantic Ocean 
one of the most favoied places in the United States, or, indeed, 
in all the world, for the easy support of the human race undei 
physical conditions that place no serious handicap on man The 
climate is wholesome, the varied soil, the abundant, well-dis- 
tributed rainfall and satisfactory tempeiature permit the com- 
mercial production of an unusual variety of giains, fruits, and 
vegetables, while fish products reach their maximum of abund- 
ance It is the greatest oyster, shad, and herring locality in 
America, and many minor fish are caught. Heriing are so abund- 
ant that the laboring man who cares to live cheaply may in the 
spring time buy a thousand for from $3 to $6, and with a sack 
of salt and a bariel they can be pieserved lor the entire year 
Herring and coin bread make_ a sustaining meal for a working 
man, the material costing only a few cents. The shores of these 
waters are in many places marshy, making excellent feeding 
grounds for wild ducks as they pass in fall and spring between 
the wilds of Canada and the swamps of the tropics Hunting 
and fishing are still important souices of support of the popula- 
tion, who thus make use of the emigrating product of another 
locality. These fish and wild game advantages are in the main 
typical of the entire Atlantic coastal plain. 

The fish-fertilizer industry. The early American colonists 
were taught by the Indians to place a fish in each hill of corn 
for feitilizei The menhaden, a coarse and bony fish which 
swarms the waters of the Atlantic coast from Florida to New- 
foundland, is now caught by millions every year for the same 
purpose Small fishing steamers cairy on the fishing in the open 
sea, using nets many hundred feet long When a school of 
menhaden is sighted by the lookout, the net is drawn around 
the fish, pursed at the bottom, and the fish ladled into the hold 
The shiploads of menhaden are taken to fish factories, mainly 
along the Virginia and North Caiohna coasts, where they are 
cooked by steam and pressed, emerging as fertilizer for the 
farmer’s corn, fish oil for soap-making, and fish meal foi the 
fattening of live stock 

Seal and whale fisheries. American ports serve as the out- 
fitting place for ships that prosecute these distant industries. 
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In the first half of the nineteenth century, when whale oil sup- 
plied the family lamp, whaling was of very great importance. In 
those days New Bedfoid and Nantucket in Massachusetts, and 
New London in Connecticut, were the great outfitting centers 
of an industry that was prosecuted in all oceans of the wotld so 
peisisteiitly that the whale was nearly exterminated by i860. 
At that time the fortunate discovery of petroleum lessened the 
demand for whale oil Some whale fishing is still carried on, 
but the whalers of Nantucket have changed then base to 
San Francisco, so that they may be nearer the home of the 
whale, now chiefly caught in the Arctic Ocean near Bering 
Straits. 

The seal gets its living (fish, shrimp, etc ) in the sea, rears its 
young upon the rocky shores and is the prey of man on both sea 
and land It is such a valuable quarry that extinction seems to 
be its fate where it is not protected by strictly enforced legisla- 
tion. The greatest center of fur seal fishing is the Pribilof 
Islands, an American possession in the Bering Sea. Here each 
year many thousands of seals gather from distant seas, and 
remain for a few weeks during which time the seal pups are boin 
and grow large enough to swim with their mothers Each year 
a certain proportion of the young males, 2- to 4-year olds are 
killed, under governmental supervision, the number of pelts 
taken in 1922 being over 30,000. Most of the skins are sold at 
the great St. Louis fur auctions. Unfortunately foi the seals no 
country has m past years had any jurisdiction beyond 3 miles 
from its coasts. The seal at sea was therefore like the whale, 
beyond the protection of government While the United States 
could and did protect the seals during their stay on the rocks of 
the Pribilof Islands, the mother seals daily swam to the open 
sea for fish, and during many months the whole herd was scat- 
tered widely over the Pacific Ocean When more than 3 miles 
from shore they fell a prey to the rifles of the pelagic sealers 
from Canada, Japan, or the United States, who sailed the seas in 
search of them and waited at the 3-mile limit As a result the 
mothers of many little seals were shot while gathering food, 
leaving the young to starve on the rocks Thus the number of 
seals in the Pribilof herds lapidly declined and extinction seemed 
only a matter of years, just as unchecked and uncontrolled 
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sealing had practically exterminated, many decades ago, the 
countless thousands of seals that lived on several uninhabited 
rocks in the Antarctic. However a treaty (1911) between the 
United States, Japan, and Canada has probably averted repeti- 
tion of such an economic insamty in the Bering Sea. Under the 
careful management of the government the Piibilof seal held in- 
creased from 215,000 in 1912 to 604,000 in 1922 

Clams and lobsters yield greater cash return to the Ameri- 
can fisherman than the codfish. The clam is a cousin of the 



Fig 101 — A new conquest of science Bits of sponge wired fast to cement 
frames have grown nicely m Florida waters 


oystei but possesses power of locomotion and is caught by being 
dug out of the mud It is especially important along the New 
England and middle Altantic coast. 

The much-piized lobster, a cousin to the crab, lives along the 
seashore and, from the mouth of the St Lawrence River to the 
mouth of the Delaware, is caught in a baited 'box trap called a 
lobstei pot The high esteem of the lobster causes it to bring 
many times as much per pound as the codfish, necessitating 
seveie laws to pievent its extermination. 

The sponge of commerce is the bony skeleton of a marine 
animal whose jelly-hke body is washed out before the sponge is 
dried for shipment Tarpon Springs, Floiida, the center of the 
sponge industry, is the headquarters for the Greek divers who 
bring fiom then beds on the rocky bottom of the Gulf of Mex- 
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ICO the sponges that are regularly auctioned in bunches at the 
local sponge exchange Increasing scaicity of free sponges has 
led to promising experiments with sponge-farming, seed sponges 
being fastened to weights and put upon the sea bottom to 
glow. 

Extension of the fish supply. Fishing without legaid to the 
futuie has neaily exterminated many species besides the seal. 
Fortunately, science is able to increase the fish supply With 
the aid of lefrigeration, fish are now caught in the waters of 
Florida oi the West Indies, frozen at once, and marketed weeks 
later m New York and Euiope. Similarly fish are now marketed 
in the winter season in those markets from the waters off Van- 
couver Island and other distant places We may, therefore, 
anticipate a development of the fishing industry in southern 
waters, which unfortunately aie dess profihe than those of the 
North. 

Another aid comes from fish culture, an art long ago perfected 
by the Chinese The threatened extermination of many valu- 
able species of fish has led to systematic fish culture by the 
United States government. Thus far it has been devoted chiefly 
to fish hatching and caiing lor the fiy for a shoit time Billions 
of fish eggs are hatched and the fiy released in sti earns and lakes 
to replenish the supply. There aie salmon hatcheries in Oregon 
and Washington, shad hatcheiies on the eastern iiveis, and lob- 
ster hatcheries upon the New England coast. The fresh-water 
fisheries of the Great Lakes receive the most aid in this lespect. 
The young shad or salmon released by the United States Ksh 
Commission goes away to pasture in the sea and letuins fat- 
tened for our food supply. 

The pollution of interior streams and waterways by industrial 
waste and municipal sewage constitutes a real menace to the 
fishing industry. The oyster and the lobster industries are being 
badly hampered because of the impossibility of breeding and 
growth in impure waters The introduction of oil as fuel and the 
rapid increase of oil-burning ships discharging their waste into 
tlie harbors have caused many vaiieties of fish to disappear from 
their usual haunts. The continued pollution of river and coastal 
waters may eventually result in cutting short the world’s supply 
of fish foods. 
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Questions 

1 How do the topography of sea bottoms and the habits of fish combine 
to make an industry for Newfoundland? 

2 How do the habits of oysteis and of salmon make it profitable for pri- 
vate individuals to inciease the supply of these fish? 

3 Why is a square mile of iiver moie valuable as fishing ground than a 
square mile of sea? 

4 Why has the fishing industiy received so much more aid from govern- 
ments than some more important mdustries? 

5 How has a treaty probably saved the Bering Sea seals from the fate 
of the Antarctic sealb^ 

6 Explain how fislieries help provide ham and eggs for your breakfast 
table 



CHAPTER VII 


THE FUNDAMENTALS OF MANUFACTURE 
A. ABUNDANCE OF LAND 

Factors Controlling Manufactures 

The basis of manufactures. The manufacturing industries 
result from a combination of conditions largely geographic in 
tlieii origin and covered by the teims raw material, power, labor, 
markets, and capital Of these factois capital is thoroughly 
mobile and goes wheievei some advantage in one or more of the 
other three dictates Raw materials light in proportion to their 
value go to places where power or labor abound, as iron from 
Pennsylvania to the Connecticut tactoiies, wheie fiieaims, skates, 
hardware, and other costly metal wares are made. Heavy law 
materials sometunes tend to locate an mdustiy near where they 
are produced, as Birmingham in the midst of the Alabama coal 
and iion ore area. Fuel and its lesultant power aie also great 
factors in locating manufactuies as at Pittsbuigh, which has an 
abundance of nearby coal for fuel, but which now has to bung 
the necessary laige supplies of heavy iron ore fiom the Lake 
Superior country several hundred miles away. 

Neaily all great inanufactuiing districts aie near to sources 
of fuel 01 watei power, for to them come capital, labor, and 
raw materials. It by no means follows that all coal fields are 
seats of manufactuie. Most of them are not, cliiefly because of 
the lack of the human element, labor, and especially the skilled 
labor necessary to manufacturing The relative abundance of 
labor and natural resources exeicises a strong control over manu- 
facturing. 

Nearness to maiket is another important item in determining 
tlie location of manufactures that are difficult to transport, es- 
pecially of food products as in the great city bakeries, and of 
very bulky and very heavy products, as in mining machine fac- 
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tones at Denver But nearness to market is a factor of decreas- 
ing importance as transportation facilities increase and improve. 

Relation of Land and Population to Manufacture 

Cheap land opposes manufacturing. We all get our living 
directly or indirectly from the land. Land is therefore man’s 
great oppoitunity Where there is little of it per person, there 
is less opportunity to work, theiefoie, other things being equal, 
less return for labor, lower wages, and a necessarily lower stand- 
ard ol life This is usually the most important fact in explain- 
ing the industrial history and industrial condition of a nation. 

Manufacturing is chiefly earned on by people who work foi 
others, but in America, from the date of earliest settlement to 
the piesent, there has been, because of our scanty population 
and cheap and abundant land, much greater opportunity to work 
for one’s self and less necessity to work for others than there has 
been in Europe 

When the first English settle! s established themselves as to- 
bacco growers at Jamestown in Viigima, each had the same 
opportunity to take up free land and each man preferred to work 
for himself rather than work for his neighboi If newcomers 
were biought from England they too could work for themselves, 
and thus every energetic man wanted many laborers and could 
get few or none Out of this labor scarcity slavery arose, whereby 
the Englishman could control his labor. Similar situations tend 
to produce somewhat similai pioblems wherever they arise 

Throughout the eighteenth century and down to the year 
1815, while manufactuies were developing and manufacturing 
towns were arising in England, the young man of America could 
choose between working foi someone else in a manufactuiing 
plant or remaining his own master and acquiring wealth and 
property by taking a pair of oxen or horses, a wagon, and a few 
implements and going into the forests of western Massachusetts, 
New York, Pennsylvania, Virginia, or across the Alleghenies 
Here by felling trees, building a log house and clearing a field, 
he could make a home and gain independence The fertile forest 
land was to be had for the taking, and the young men of America 
chose to build frontier settlements rather than to go to factories 
and cities and work for wages. 
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The free land of the nineteenth century. With the limited 
means of tianspoitation then in use, most of oui available land 
was occupied by iSio Piofitable and satisfactory farming de- 
pends upon good tianspoitatlon, and good tiansporlalion in 
the United States at that time depended on natiiial wateiways 
Since farm pioducts could only be shipped fiom neai the banks 
of navigable wateis, dcsiiablc land was compaiatively limited in 
amount and thercfoie the people were turning to manufactuung. 
Then came the steamboat, and tlie lailroad followed soon after 
The Ameiican people who had been clusteied along the seaboaid 
and navigable riveis suddenly found theniseh'es able to take 
possession of the whole continent, and the vast flat prairies of 
the Mississippi Valley at once became available foi settlement 
For decades the land was given away by the govermnent to the 
homesteadeis and thiee geneiations of Americans triumphantly 
and truthfully said that “Uncle Sam has a faim foi every one 
of us ” From i8i6 to 1890 people went fiom the East to the 
new West by tens of tliousands each yeai The lecoid of this 
movement of settleis exceeds anything that had previously oc- 
cuired m the histoiy of the woilcl. The population of Iowa 
incieased irom 192,000 to 674,000 in the decade 1850 to 
i860. That of Ncbiaska lose from 122,000 in 1870 to 52,000 
by 1S80 and to 1,062,000 by 1890. In the next 10 years it 
remained practically stationaiy because di oughts checked the 
farmers’ prosperity and the waves ol emigiation had lolled 
on to anothei new and empty frontier Oklahoma, foi example, 
newly opened to settlement, incicased fiora 258,000 to 790,000 
people 

So excellent weie the oppoituniUes to go West and get fine 
land for nothing, that in many paits of the East people aban- 
doned their fatms and the population of Maine and New Hamp- 
shire actually declined between x86o and 1S70 — ty[iical of what 
has happened m many agiicultuial disliicts thioughout the East 
m the same period and since. Eastern faim lands, often as 
productive as evei, declined in selling value because of the com- 
petition of the western land, and the man who wished to farm 
could easily begin either east 01 west So lapid was this settling 
of western faim land that by 1890 it may faiily be said that there 
was for a time overproduction of agiicultural products Com 
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was so cheap in the new country that it was cheaper at times to 
bum it foi fuel than to sell it and buy coal. 

Since 1895 the iiiigation settlements in the region beyond the 
1 00th meiidian have kept before the American people the oppor- 
tunity to go West and from 1900 to 1924 the Canadian govern- 
ment advertised widely the fact that it was giving away good 
farms. History has quickly repeated itself. The Mississippi 



Fig 102 — Map showing the counties in five Corn Belt states that lost pop- 
ulation between igoo cincl 1920 This is in pait a tribute to the efficiency of 
agricultural machinery and part to the cheap land of the farther West 


Valley that was filling so rapidly in 1850 has for a tune been 
emptying itself into other fiontiers (Fig 102) 

So rapid was the emigration to Canada before the World Wai 
that the young man of the coin belt was able to choose between 
taking up a free farm in Canada or working for high wages in 
Iowa. Thus farm laborers in the northern Mississippi Valley 
near to free land got nearly twice as much wages as those in the 
valley of the Potomac, where there was no free land Owing to 
this chance to get land it is plain that the factory that succeeded 
in getting workmen had to pay high wages to make them stay, 
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and for that reason American wages became and have remained 
hrgh. Because of these high farm wages, manufacturers have 
made small progress rrr the upper Mrssissippr Valley, and only 
by relatrvely high wages could the laborers be kept nr the East 

New resources have the same effect as new land. The ef- 
fect upon wages and industiy of abundant natural resources 
and especially of newly discovered or newly utilized resources, 
has been sharply illustrated many times in the settlement of this 
continent When gold was first discovered m California, there 
was an enormous rush of miners from every state of the Union 
and every countiy of the world to dig up this gold from the sands 
of the Califoinia rivers where a man could sometimes find $io 
or $15 in gold per day. This was often too strong a temptation 
for the sailors on the incoming ships, and large numbers of them 
deserted At one time there were 100 idle ships lying in San 
Francisco Bay because the crews had been tempted away by the 
higher returns to be secured by working for themselves in the 
gold diggings 

At Cape Nome, Alaska, on the shore of the Arctic Sea, report 
of gold discovery about the beginning of this century brought 
a rush of thousands of men who when they got thcie stiove for 
the chance to woik for $3 a day m the few claims that made up 
the one gold-yielding creek. Otlieis gladly woikcd for their 
board. Suddenly it was discovered that the sands of the sea- 
shoie were full of gold where each man could wash out $10 
worth per day, and that sum piomptly became the rate of 
wages ill all the settlement 

The opposite influence has been lately shown in southern Cal- 
ifornia, whither thousands of people have gone fiom the East to 
benefit theii health, oi foi pleasure, m the gentle climate of the 
south Pacific coast with its warm and even-tempeied winters and 
dry summers. The sudden influx of persons attracted by the 
search for health rather than by resources has caused many 
occupations to become overcrowded Salaries, therefore, have 
become surprisingly low in compaiison with the general level in 
the western country 

Ease of living m a sparsely peopled area and its influence 
on manufacture. Where population is scarce and climate fa- 
vors vegetation, many things grow naturally and are to be had 
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for the taking — so-called fiee goods These conditions prevail 
to a greatei or less extent thioughout many parts ot the United 
States, but especially south of Pennsylvania and the Ohio and 
Missouri Rivers and west to the limit of the eastern forest area 
This whole region was onguially forest covered, and more than 
half of it is still covered by some kind of forest giowth. Logs 
and timber are still abundant for house building, and the winter, 
milder than that of the noith, permits a cheap house to suffice 
The same climatic conditions make less demand for fuel, and this 
the abundant woods still fuinish m most lural communities. 

It IS in the matter of foods that the free goods are most 
abundant and most helpful in cheap living From the Rio 
Grande to the Delaware Bay the first bright days of spring bring 
a run of fish upward from the sea in thousands of creeks and 
rivers (see chapter on Fisheries), and in these regions a man 
can procure fish as surely by sitting on the stream bank and 
catching them as he can by sending to a city market and paying 
money for them. The herrings which can at this season be 
caught in nets by the millions aie sold so cheaply that a few 
dollars will buy enough to fill a ban el and supply a family with 
salt fish for the rest of the year Before the frosts are over 
various wild spring greens duplicate the spinach and lettuce of 
the city market The family cow, giving from 4 to 12 quaits of 
milk per day and pasturing at from $i to $2 per month, is a 
cheaper source of supply than milk served in cities and costing 
from ten to fifteen cents per quart. In May and June, wild 
strawbeiries are to be had for the picking, as aie also the black 
heart and red heart cheiiies (Fig 103). These cherries grow 
naturally and bear plentifully along the roadsides, fence rows, 
and open woods from Pennsylvania southward. After the straw- 
berries and cherries come raspbeiries, and the raspbeiry season 
merges into the blackberry season. The blackberry season 
meiges into that of the huckleberry These berries grow in such 
abundance in swamps and on mountain sides that, like the 
cherries and other berries, they usually have no sale value what- 
ever until they are picked After hucldeberries come peaches,, 
which, like the cherries, grow wild along the fence rows in some 
localities. In autumn comes the persimmon, sweetened by 
freezing, to hang upon the trees all winter waiting to be eaten. 
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and the black walnut, iivaling m nutation the high-priced Eng- 
lish walnut (Pei Sian walnut), is so common that it often lies 
ungathered on the ground With the fust frost the chestnut 
buns are opened and this sweet nut is not only an impoitant 



Eio 103 — ^Mazzard cherry Uee on campus of Swarthmoie College This va- 
riety, often very productive, grows, wild in much of the East and South, and the 
fruit IS so abundant that anyone may pick all he desires — free goods 


food supply, but also becomes a money ciop of no mean im- 
portance in southern Appalachia. The people loam at will 
through the woods gatheiing chestnuts for shipment to the 
cities of the noithern and central paiL of the country 
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As for the meat supply, in late August and September the 
young squirrels are full grown, and a good hunter can at times 
get five or ten in a morning. Colored men in the South some- 
times report a catch of sixty oppossums in a single autumn, thus 
getting a meat supply which is quite as abundant as could have 
been bought with the wages earned by arduously working on a 
trolley track on a noisy street. With the falling leaves the oak 



Fig 104 — Fiench roadside No fice goods Wheat comes clem to the gutter 
The tiecs along the road are grafted English (Persian) walnuts A good tree 
lents for as much as an acre of land In the distance at the left grafted chestnut 
tiees line the fence lows 

trees shower down their acorns, the natuial food of the hog 
Often allowed to run at large m the forests, by December these 
hogs are fat enough to slaughter for the yeai’s supply of ham 
and bacon 

In addition to these free offerings of natuie there is a garden 
by almost every house in the country districts and small towns 
of this part of the United States, so that the working man in 
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this region has two alternatives He may work regularly, get 
wages and buy food oi he may work occasionally at the spas- 
modic labor of the faim and get an equal amount of food by 
going hunting, fishing, oi beirying — ^facts of piofound influence 
in checking the development of manufacture 
The exacting demands of manufacturing. Manufactuied 
goods are pioduced in a factory that should start Monday morn- 
ing at the sound of the whistle and woik on a schedule until 
Saturday afternoon This is an exacting demand upon labor. 



FtG 105 — Couican mountain side as, steep as a house roof. No free goods 
as in Anieucd Eveiy tree is a grafted chestnut and the ciop makes the 
land worth $200 jjer acre 


Thioughout the spaisely peopled districts, with the abundant 
free goods above mentioned, labor is apt to be not only scaice, 
but unreliable, foi most of the laboring population think they 
are ]ust as well off if they occasionally stop work and go fishing 
, or berrying or hunting, and when the desire comes, off they go, 
to the profound exasperation of millions who would like to em- 
ploy them and cannot. 

These conditions help to explain the absence of large manu- 
facturing industries in these territories, which, in the manufac- 
turing resources of food, raw materials, power, and natuial ease 
of tiansport, are superior to Ihosc of busy New England. 
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In the colder North nature demands more of man. On the 
treeless piaiiies of the Mississippi Valley, there is no fiee house 
material, no free fuel, the feitilc level piairie is all cultivated, 
and man must depend moie upon his own eflorts than is neces- 
saiy m the South. This is one of the reasons why manufacture 
has developed more in northern than in southern states 

The European labor supply. The chief difference between 
the life of the people in America and in Europe is explained by 
the factors already mentioned in this chapter — ^resources Hence 
conseivation is one of the most vital and most patiiotic move- 
ments m America. In Europe the result of density of population 
IS clearly maiked. In the United States the average population 
IS 36 per square mile, in Germany it is 31 1, m Holland, 536 
and in Belgium, 658, or more than one person to each acre. It is 
a region of little land per man He who eats the pioduct of the 
land must either produce it with much labor or buy it Food 
prices are high because there is little land on which to produce, 
and wages are low because people are plenty Under these 
conditions people must work, and work regularly, and the great 
difficulty IS to get a chance to labor Thus the factories can get 
an abundance of laborers cheaply, and northwestern Europe 
with Its dense population is a veritable hive of manufacturing 
industries, as well as an area where the land is tilled much more 
carefully than it is in the United States. These points of differ- 
ence between Europe and America serve to explain nearly aU 
the great emigration movements of all times, and one who would 
understand manufacturing industries must have clearly in mind 
these vital and underlying facts 

Questions 

1 Would it stimulate or retard manufactures in England if 100,000 square 
miles of adjacent sea bottom suddenly became farm land^ Why? 

2 How does the speed of settlement of the United States show the service 
of coal? 

3 Can a manufacturer produce cotton cloth moie cheaply m a rich country 
than m a poor one? 

4 Why are wages lower m populous Sicily than m sparsely peopled Canada? 

5 Is the large amount of free food to be found m North Carolina an aid 
to manufacture? 



CHAPTER VIII 


FUNDAMENTALS OF MANUFACTURE 
B BASIC METALS 

Manufacturing depends on iron and steel. The abundance 
of these metals is lightly regarded as a sign of national wealth 
Iron and steel aie especially important in the manufacturing 
industries Without their extensive use no nation can develop 
great manufactures 

Iron, the most useful, is also one of the most univeisal of 
metals Man has found it in many parts of the woild and used 
it since before the dawn of history, but we have of late turned to 
the eaith’s stores of iron with renewed eagerness and within a 
few decades increased oiu use of it many fold. 

Our evei -increasing list of manufactures is almost univeisally 
produced by machines of non and steel, while the same material 
IS entering in incieasing quantities as a law mateiial for the 
equipment of factories, farms, and homes, and all kinds of indus- 
tiial equipment (Fig 109) Iron was an industiial luxury a 
centuiy ago Now it is an industrial commonplace, since im- 
provements 111 production have leduced the cost and permitted 
a gieat increase in production. 

Coal is the twin of non in the pioduction of the new world 
commeice, because this commerce is earned in vehicles made 
chiefly of iron, diiven by power derived chiefly from coal Coal 
also furnishes heat for the reduction of non, and power foi driv- 
ing the machinery employed in its manufacture. 

The formation, of iron ores. lion ores are plentiful, but the 
metal is never found even in a reasonably pure state except in 
recently fallen meteorities. It is dissolved from almost eveiy 
hillside by the leaching rain wateis, and where a stream of 
water with iion in solution enters a stieam of watei with hmc 
in solution, iron ore is deposited For this reason wc have a 
string of iron deposits in the United States fiom northern Ver- 
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mont to central Alabama These deposits are scattered along 
the edges of the limestones which are so common thioughout 
this whole belt of Appalachian Valleys, especially in the Great 
Valley from Lebanon, Pennsylvania, to Birmingham, Ala , which 
has many deposits of limestone thioughout its extent. Where 
the conditions suitable for the deposit of iron ore continue un- 
disturbed for great periods of time, we have large deposits, 
veritable mountains of ore, such as exist in the rough countiy 
south and west of Lake Superior, m the iron mountains of Mex- 
ico, the mountains near Santiago, Cuba, near the Cantabrians 
of northern Spam, in northern Sweden, Brazil, and in many other 
parts of the world 

lion IS melted out of the ore by being put into a huge stack or 
furnace sometimes roo feet high and filled from bottom to top 
with roaring fire that rushes upward through layers of coke, ore 
and limestone The draft is provided by a blast of air driven by 
pumping engines (Fig. io6) Hence the name blast furnace The 
limestone makes it melt at a lower temperature and imites with 
the dross to form slag or cinder which is much like lava The 
iron being heavier collects in the bottom and is drawn off at 
intervals of a few hours The slag is drawn off at a higher 
opening and is now often used as a raw material for cement 

Iron making in America. The United States is the leader 
m iron making in the twentieth centuiy, as was England during 
the nineteenth century This leadership has come as the result 
of a number of rapid tiansformations of the industry in this 
countiy In George Washington’s time the little forges or small 
blast furnaces with a draft forced by a water wheel were scattered 
from New England to Georgia and from the seacoast to the 
Appalachian Valleys in what now seem to be remote and isolated 
locations Iron was made wherever the local blacksmiths needed 
it, and a small ore bank, a wateifall, and the American foiest, 
almost univeisal in the East, furnished the necessary raw mate- 
rials, which the fanners hauled at odd tunes. 

Fortunately foi the American iron industry, the first coal 
field to be developed was the anthracite, which, by its purity 
and hardness, served well for smelting puiposes without being 
made into coke. Hcie was a factor that gave one region a heavy 
advantage over all others and after 1840 we had a rapid con- 
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Fig. 106 —A Blast Furnace Ore bins and freight cars at left, skip hoists (inclined planes) going up 
to furnaces m center, white hot molten metal running into ladle cars at both sides of furnace At the 
right are the sto\es which heat the blast so that the furnace is fed by heated air (Bethlehem Steel Co ) 
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centration of the iion industry in the Schuylkill Valley and other 
localities adjacent to the anthracite coal mines of eastern Penn- 
sylvania The old forges survived longest in locations remote 
from the places of superioi manufacture as in the isolated moun- 
tains of western North Carohna and othei parts of the southern 
Appalachians, where some of them were running for purely local 
supply as late as the year 1900 

Pittsburgh and the Upper Ohio Valley. The supremacy of 
the eastern iron districts was short lived because of the building 
of railroads through the soft coal regions of western Pennsylvania 
and the intioduction there of coke making. Coke is the best 
iron smelting fuel, and the coals of the Connellsville Basin are 
particularly adapted to making it. 'The iron industry promptly 
rose m that region, and Pittsburgh, at the head of the Ohio 
Valley, rapidly became the center, first of the American and 
then of the world’s non industry The importation of the richer 
iron ore from the Lake Superior district began in 1884 In 
America as in England, the old English adage holds true in most 
cases that "the ore goes to the fuel,” so that Pittsburgh held the 
leadership, although the source of oie supply suddenly shifted 
fiom the valleys of Appalachia to the pine woods along the shores 
of Lake Superior (Fig 107) 

A new piocess of coke makmg now enables the iron maker to 
get good coke from many other fields than the Connellsville 
Basin *This fact has destroyed the regional monopoly that 
existed when all coke was made in the old beehive oven (see 
section on coal) and that from Connellsville coal was without a 
lival Iron makmg is again spreading territorially m response 
to this widened fuel supply 

There is, at present, a tendency to shift the iron and steel 
industry using Lake Superior ores from Pittsburgh to Lake Shore 
points, such as BuSalo, Cleveland, Chicago, and Gaiy The 
whole of the triangular region between Buffalo, Chicago, and 
Pittsburgh, IS dotted with towns having some of the iron in- 
dustries, such as bridge plants, nail mills, wire fence works, steel 
car plants, and other varieties of non work ‘The tendency of 
the industry to shift to the Lake Shore points is due to the 
economy That results from having the blast furnace located 
beside the ore dock where the lake steamer unloads, this is pos- 
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sible at any point on the shores of the lakes from Buffalo to 
Chicago. Manufactuie under such conditions requires one less 
handling of the oie than is necessary at an inland point like 
Pittsburgh, or Youngstown (Ohio). This was an important 
factor in causing the United States Steel Corporation to locate at 
Gaiy, Ind , on the lake shore near Chicago, the largest and most 
complete steel plant in the world This plant is also close to 
Chicago which is in itself a laige non market. 

In northern Alabama, Birmingham, named from the non city 
of England, possesses iron-making facilities that permit lower 
costs of production than at any other place in America, for lieie 
are found in the same district (see Fig iiS, Map of Birmingham 
District), within very shoit hauls of one anotliei, the necessary 
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oie, coal, and limestone, while fairly good transportation facilities 
place the district within easy icach of the lapidly developing 
southern markets for iron and steel products For these reasons 
the Birmingham distiict ranks high m the value and importance 
of its putput, and is a leading factoi in the industrial develop- 
ment of the South. 

Seveial minor producing districts e.xist in the United States 
At the head of Lake Superior, near Duluth, iron plants have 
arisen to supply the northwestern market They use the local 
ores and coal brought chiefly from Pennsylvania, because the 
vessels that have earned ore eastward to the Pennsylvania 
furnaces would otherwise usually have to return to the ore docks 
empty Some iron is made of local oies and western Pennsyl- 
vania coke on the shores of Lake Champlain, in northern New 
Jersey, and in eastern Pennsylvania, as at Bethlehem, Lebanon, 
and Steelton. I The eastern Pennsylvania plants aie mixing local 
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ores with some from Lake Superior and fiom foreign countries 
The importation of ores into Atlantic ports indicates a revival of 
eastern iron making. Despite our great riches in iion ore there 
IS an advantage in iron quality resulting fiom mixing ores There 
are many qualities desired in iron, and various mixtures of ore 
make it possible to produce them easily. Our chief oie import 
is from the district of Santiago, Cuba, controlled by Ameiican 
interests, to the ports of Baltimore, Nevf York, and Philadelphia, 
while lesser quantities are brought from Newfoundland, from 
Sweden, from Spain, fiom the island of Elba in the Mediter- 
ranean, and scattering cargoes from the coasts of the Black Sea, 
South Africa, and South Ameiica. Americans have purchased 
and begun to develop valuable ore lands in Chile. 

In Colorado, which has local coal and ore, there is another new 
iron center, which, being a thousand miles from any other iron- 
producing district, is of great importance in the Rocky Moun- 
tain legion, but the output is as yet only about i per cent of the 
total product of the country 

The Pacific Coast, with its scarcity of fuel, high wages, and 
convenient access to water-borne cargoes of structural iron from 
eastern plants, has developed only a veiy small iron-smelting 
industry Its shipyards and foundries import most of their 
material from the eastern states and from Europe, a process that 
is itVle easier since the opening of the Panama Canal in 1914. 

. The Lake Superior iron ore fields pioduce far more than any 
other because of the gieat size of the deposits, their richness, and 
the ease with which they can be mined Many of the ore beds 
are so near the surface that they can be taken from open pits, 
and so pure that they can be scooped up with steam shovels and 
loaded on freight cars accoiding to the method followed in digging 
railroad cuts It is never lifted by human muscle or touched by 
human hand until it is finished iron 01 steel. “Up by steam and 
down by gravity” is the motto. The ore car runs out onto a 
high dock, drops the ore through its bottom into ore pockets, 
thence it drops into the steamer alongside to be lifted out by 
clam-shell buckets working like human hands but lifting tons at 
a grab. 

Steel making. Steel is merely a kind of iron which is hard- 
ened ^ by an admixture of definite amounts of alloys, mostly 
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caibon There are several processes of makrng rt The oldest 
process called cemenlatron begrris by puttrng cast rron rnto a 
puddling furnace, whrch is a sort of basrn wrth flames beatrng 
over rt The puddler strrs the molten rron rn the basrn wrth a 
rake while the flames burn the carbon out of the rron When 
the coarse caibon of the cast non rs nearly all burned out, the 
iron, then called wrought non, is veiy tough, malleable, and 
ductile In the cementation process the wrought non bars are 
packed in aii-tight boxes with charcoal (caibon) and the whole 
box kept red hot for a few days, during which the caibon is 
slowly absorbed by the non The product, called “blister” 
steel, has great haidness but lacks uniformity, as the caibon 
vanes from the surface of a bar to the center 

Fine steel was fiist made by a watchmaker of Sheffield, Eng- 
land, in search ot better material for his watch springs By 
melting the bars of blister steel in clay pots he obtained the 
desired uniformity This method developed into the crucible 
process, wheie wrought iron is melted m a clay pot and powdered 
charcoal or some other form of carbon is put directly in the 
molten iron The famous Sheffield tool steel is still made by the 
crucible process, and is used for fine cutlery, liieaiins, and in- 
struments of precision. 

But the railway and the steamship require a cheaper metal 
The great development of world commerce could not begin until 
after the invention, in i860, by an Englishman, Sir Henry Besse- 
mer, of the so-called Begsemci process. By this process 20 tons 
of steel are made in a few minutes by putting molten non into a 
large retort through which a current of air is blown violently 
The oxygen of the air unites with the carbon in the non and 
burns it out. The product is then virtually wrought iron, which 
is changed to steel by the addition of the proper amount of car- 
bon in the form of high carbon iron called “spregel-eisen.” This 
quick method makes the cost of Bessemer steel but a small 
fraction of that of making crucible steel, and so for the 60 years 
since its invention, Bessemer steel has been of great service in 
making rails for railway tracks, and steel girdeis foi bridges, 
elevated railways, and the skeletons of tall office buildings. 

Bessemer steel, howevei, sometimes breaks without warning 
and the great weight of the present-day locomotive requires a 
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better rail than can be made by the Bessemei process This 
new demand is met by a newer, slightly more expensive metal 
called open-health steel. This is made by putting molten iron 
in a basin over which flames from a gas-fed fire beat for 8 or lo 
hours or until the carbon content is reduced to just the right 
amount, which can be determined by testing. This stronger, 
more uniform, and more reliable open-hearth steel is used for 
boiler plates, ship plates, and the best steel i ails’ now used, and 
IS lapidly displacing Bessemer steel This open-hearth process, 
enabling the removal of the phosphorus impuiity which occurs 
in many of the Birmingham oies, has greatly aided that distiict 
in taking a prominent place in the American steel industiy 
Open-hearth steel gamed the ascendency over Bessemer because 
the furnaces can be accmately controlled, to meet the scientific 
needs of modem industry. 

Finally electric steel appeared, first manufactured in Euiope 
where hydro-electric power is abundant, then made in America 
in 1908 The -electric furnace can be regulated even more mi- 
nutely than the open hearth. Because of that fact electric steel 
is in a fair way to displace crucible and, although still higher in 
puce, is beginning to compete on a tonnage basis with straight 
open-heaith and Bessemer Electric furnaces in the United 
States have increased from ig m 1913 to 406 in 1923 The 
electric furnace is especially adapted to the making of various 
steels using alloys other than carbon, which are produced for 
special purposes, as nickel steel for armoi plate, vanadium steel 
for automobiles, chrome and tungsten steel for the cutting parts 
of machine tools. Tluough this superior cutting quality a few 
bundled tons of tool steel have multiplied several fold the effi- 
ciency of thousands of machines and machinists Thus its im- 
portance m industry is almost beyond calculation. 

Iron, as a world industry. Extensive iron making is an 
industry of countries advanced m manufacturing. It requires 
excellent transportation facilities, many laborers, much capital 
to build and operate the enormous plants, and the large market 
which only a vast population can give. \ It very distinctly is not 
a frontier industry, and this is just as true in the new states of 
the United States as it is in Australasia or South America. As a 
result, SIX countries dominated the iron making of the world in 
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1913 and three of these were of distinctly minor importance 
(Fig 108) The United States, Great Britain, and Geimany made 
three-fourths of the world’s pie-war supply, Russia, France, and 
Belgium weie the next group, and after they were named, there 
was little left of the world’s non industry. The World War 
incieased iron making, especially in the United States, but the 
post-war stagnation of industry caused a still greater slump, far 
below the 1913 figures. Russia has nearly ceased production for 
a time; the only increase has been in Japan, which does not 
yet make sufficient non for her own needs. South America, 
Africa, Asia, Australia, the East Indies, all the islands of the sea, 
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Fig. 108 —World iron-ore production, two-yeai average. 


and all the countries of the Mediterranean do not together make 
as much non as a single Pittsburgh company, tliough nearly all 
of these countiies have large quantities of ore. 

World commerce in, iron. While the large production of iron 
is localized in a few districts of eastern Ameiica and western 
Europe, its commerce is world wide. All peoples who trade use 
it in many forms, so that from England, Germany, France, the 
United States, and Japan the manufactured products go to every 
country. The European coimtries, with their older industries 
and their cheaper labor, produce the more highly manufactured 
forms such as cutlery, tools, instruments, and the finest machin- 
ery From the United States, which excels in raw materials and 
lalior-saving machinery, the heavier products are shipped, such 
as railroad rails, bridges, girders, plates, and pipe. Pittsburgh 
rails and bridges are to be found upon the railways of Mexico, 
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and Manchuria, on the upper Nile at Khartirm, upon the African 
lakes m Uganda, in Australia, m Japan, and in Ecuador. The 
steel mills of Europe and America -will continue for many decades 
to equip the new countries of the world. 

The future of the iron industry. Despite the many shiftings 
of the iron industry it has as yet used but a small fraction of the 
total ore-supply. The amount of ore throughout the world is 
very great, some of it being of good quality, but much the 
greater quantity is of relatively low grade such as we have not 
as yet learned to use because we have not as yet been com- 



Fio 109 — Production of pig iron in the United States The iron industry is 
called the Industrial Barometer. What is the percentage of variation? 

pelled to do so The iron industry, being comparatively young, 
has thus far drawn only upon the best ores. 

Ocean steamers now render such cheap service that the ores 
near the coast of distant lands such as Central America, Brazil, 
South Africa, and Sweden are in terms of freight rate much 
nearer to the furnaces of Pittsburgh or Baltimore than are the 
ores of Colorado. Thus tire Sparrows Point smelters of Balti- 
more bring most of their ore from Cuba, although the Lake 
Superior mines are only two-thuds as far away, but over a more 
costly transportation route This condition makes a world 
supply of iron ore and indicates that the increasing American 
import of Swedish and Spamsh ores is not an exception but part 
of a world movement The United States Steel Corpoiation has 
purchased the famous iron mountain of Durango, Mexico, said 
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to contain 300 million tons of iron Six thousand miles by 
steamei and 1,000 miles by rail is not an over-expensive haul, 
and it IS one that will make neaily all the earth accessible to one 
or the other of the gieat manufactuimg regions of the futuie — 
the Orient or the Noith Atlantic 

The electiic smelting of non oie has long been expeiimented 
■with and has readied a profitable stage in Scandinavia where 
abundant water-power is available foi cheaply geneiating the 
powerful cuirent It is calculated that ores of only 40 per cent 
puiity can be utilized by the electi-ic method This possible 
emancipation of iron making fiom a fuel supply is a mattei of 
great significance The Nonvegians make a ton of non per year 
foi one horse-powei of electiic eneigy 

Copper and aluminum. These metals aie lapidly incieasmg 
in importance because of the many new uses to ■which invention 
subjects them. Bion/e, an alloy composed of copper and tin, is 
a most durable metal piized alike by pieliistonc and by modern 
man A mixture of copper with zinc makes biass, but it is 
electricity and electrical mamifactuies which have made us so 
suddenly dependent upon these rarei metals. Fortunately we 
have increased our ability to get tliem 

Machines, power, explosives, chemical processes, and the large 
coqioration have, within 50 years, transfomied the winning of the 
less abundant metals to an extent compaiable to the changes m 
the making of textiles In some kinds of mining, operations are 
on a gigantic scale and the inmci is no moie of an indusLiial 
unit than the weavei. A leceiit mining entei prise in Nevada 
expended $20,000,000 in the pui chase and equipment of two 
mines including 141 miles of laihoad, a smeltei, tliiee towns, and 
a concentiation plant to get copper, gold, and silver from a 
low-giade poqihyry ore. 

The production of coppei has appioximately doubled since 
1900, the total world production now being about i million tons 
a year (Fig no) Tins inciease in copper production is in re- 
sponse partly to the universal demand for copper m electrical 
work and partly to our ability to use low-grade ore due to the 
very rapid impiovement in mechanical devices, and processes for 
the extraction of the metal. This source of increased supply is 
shown by the newly won ability to use large deposits of poi- 
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phyry ores in Nevada, Arizona, Utah, and Queensland, but which 
were of no value at all a few yeais ago Constant discoveiies of 
copper ore and new methods of smelling assure sufficient supphes 
for the immediate future, but some well-informed persons expect 



Fig 110 — ^The pioduction of copper m the United States What effect does 
war have on the demand foi copper? 


scarcity to begin in 15 or 20 yeais Tins peiiod of the new 
discoveries is the golden age of metals 
The occurrence of copper. Copper occurs m nature both as a 
metal and as an 01 e It usually occuis in combination with 
many other substances A single copper mine in Utah, for 
example, contains silvei, gold, and iron, while a Montana copper 
company (the Anaconda) is the] laigest producer of silver in 
Ameiica Othei mines, especially m Colorado, have the copper 
in combination with silver and lead Sulphur is one of the 
cOnmronest substances with which copper occurs, and it is usually 
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duven off by roasting the oie, which causes the sulphur to unite 
with oxygen of the an in the fire and pass off as sulphurous 
gases very mjuiious to the comfort of the people living in the 
vicinity, and destiuctive to the vegetation for miles around, as 
at Butte, Montana The sulphui of these furnaces can be made 
into sulphuric acid at a cost as low as 58 cents pei ton, and one 
of the laigest Montana coppei companies is building concen- 
trating plants foi the production of acid to use in the manufac- 
ture of teitilizer fioin phosphate lock, two tons of acid being 



Flo ni — Coijper concentration plant at Bibbce, Aiizonu Such a plant 
is often but a small part of the equipmeni netcssaiy before a ton of the red 
metal tan be sold (Phelps-Doclge Corporation) 


required in the treatment of one ton of lock. Thus a noisome 
gas may be utilized in a valuable by-pioduct industry. (Min 
Ind. 1922, p. 656.) 

The upper portion of Michigan was for many years the leading 
copper producei of the United States and of the world. In the 
old rocks of this glaciated district, there exists a large copper 
deposit, unusual in that some of it is pure. Here the copper 
occurs in nuggets, often of great size, and in small grains, scat- 
tered through the rocks, which have to be crushed to release the 
metal Easy transportation to this region by the Great Lakes 
caused early and profitable development of mining. Some of the 
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mines are now almost a mile deep and their pioductivity is 
declining 

Due to the one great deposit in the hill at Butte, Montana has 
surpassed Michigan in output, to be m turn surpassed in 1910 by 
Arizona, on account of recently discovered deposits which now 
yield nearly half of the Ameiican output. This metal is much 
more valuable per capita to the sparse population of Arizona 
than is wheat in North Dakota oi iron in Pennsylvania. 

Nevada and Utah are apparently just beginning as important 
copper producers. Recently found Nevada deposits of the 
newly conquered porphyiy ore can be mined by steam shovels 
as are some Lake Superior iron ores. 

Arizona coppei fields are continued in the adjacent Mexican 
State of Sonora, where mining progress has been rapid, making 
Mexico an important copper-pioducing country. Chile lias 
become the second copper producer, but her output in 1922 was 
not quite one-thiid as gieat as that of t}ie United States 

The import of copper ores. In addition to being the gieatest 
producer of copper, the United States also smelts a great deal of 
copper ore pioduced in foieign lands. This is due partly to our 
great wealth in the necessary coal and also to the fact that from 
many sections ships returnmg, practically empty, can carry the 
ore cheaply For these reasons, New York, Baltimore, Norfolk, 
and othei coast cities smelt hundreds of thousands of tons of 
copper 01 e bi ought from Labrador, Newfoundland, Spam, Portu- 
guese Africa, Chile, Peiu, Cuba, and Canada. Although the 
metal is destined for export, our copper impoits are neaily as 
gieat as tlie combined production of any two foreign countiies. 

Aluminum. Aluminum is the newest of the unpoitant metals. 
It is especially attractive because it conducts electricity, is 
light, tough, and non-corrosive, being strong in qualities in 
which iron is weak. As one of the six commonest elements of 
the earth’s ciust, it exists in enormous quantities in the ordinary 
clay. Hence, great hopes for the future are entertained, but the 
extraction of the element in its metallic form is very difiScult. 
In 1880 the price was $10 per pound and the world’s production 
only 2 or 3 tons per year. In 1907, as a result of new processes 
of manufacture, its price fell to 42 cents per pound, and in 1922 
to 20 cents, and the production now exceeds 100,000 tons a year. 
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half oi it made m the United States The manufacture is still 
costly. An aluminum plant at East St Louis lequires i ton of 
bauxite (aluminum ore), i ton of coal and i ton of very pure 
limestone to make half a ton of alumind (an oxide of aluminum) 
This requiies fuithei tieatment in the electiic furnace, a process 
requiiiiig a large amount of electricity, by present practice about 
I horse-power loi a day to pioduce a pound of aluminum The 
world’s aluminum is, theiefoie, made most easily wheie power is 
cheap, namely, the legions of gieat watei-powei Five companies 
worlung in Europe are located m the mountainous districts of 
Savoy, Fiance (western Alps), of Germany, and of Italy. One 
of the American companies has plants at Niagara Falls, using 
40,000 hoise-powei, others in Massena, New York (on the St. 
Lawrence), using 20,000 horse-powei, and Shawimgan Falls, 
Canada, using 15,000 hoise-power With tire reduced price, 
come new demands For example, aluminum wire is a strong 
competitor of copper for high-tension power transmission lines. 
Automobile construction and aeual navigation have opened a 
new field for the lightest kind of strong construction, and the 
motor car has become the leading user of aluminum and its 
alloys. It is estunated that cars and tiucks now average 100 
pounds of aluminum each, at which rate the 4 million motor 
vehicles made in Ameiica in 1923 called for 400 million pounds 
With the inci easing use of cars and the growing demand for 
light weight, strength, and beauty, the demand for aluminum 
seems likely to become still greater. New alloys aie constantly 
discovered and each new alloy gives new uses. Since common 
clay is largely aluminum silicate tlicie is the constant hope that 
some one may discovei a way to give man access to these moun- 
tains of metal that look down upon us in every continent 

Questions 

I. How have inventions helped to concentrate and to scatter the iron in- 
dustry? Give several examples 

2 Is Pittsburgh a better place than Cleveland for a new iron plant? 

3 Why was Gary, Indiana, chosen as the site for the largest steel plant in 
the world? 

4 What has been the influence of new alloys of iron? 

5 How does it happen that the United States with the largest iron pro- 
duction of any coimtry is also an ore impoiter? 
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6 Why is it that we are greater smelters of foreign copper ores than is Great 
Britain? 

7 Why is Butte, Montana, a good place to start a fertilizer industry? 

8 What industries might be affected by the discovery of a cheaper process 
for making aluminum? 



CHAPTER IX 


THE FUNDAMENTALS OF MANUFACTURE 
C POWER 
I Coal 

Importance of power to manufacturing. In the develop- 
ment of manufactures iron is impoitant, but the possession of 
some source of mechanical power is a much more potent factor 
in deciding a nation’s rdle in manufacturing and in civilization, 
for the iron can be imported much more easily than the coal 
which has thus far been our chief dependence for power. We de- 
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Fig. 112. — The coal reserves of the world by continents and selected areas 


pend upon mechanical power in a way not unlike the dependence 
of young children upon their parents. 

Our absolute dependence on coal. If some wizard should, 
upon the first moment of an incoming year, banish all coal from 
the world, instant darkness would settle over the streets in most 
of the world’s great cities and their inhabitants would rise the 
' 192 
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next morning to find their houses cold, and nearly all their fac- 
tory wheels motionless. The starvation that immediately faced 
them would kill millions of people before another January first 
had come. Witness the plight of Belgium in the war, winter of 
1914-1S (see appendix, table of food imports). England would 
be the worst sufferer, because coal-driven steamships and rail- 
' roads bring to that country much of the food and raw materials 
upon which her people depend for sustenance and industry. 
There would be no escape from the panic-stricken island because 
the coal-driven steamships of the world would lie helpless, sailing 
vessels and oil burners would be grossly inadequate, and the 
building of more vessels would require iron and wood, neither of 
which could be had without the use of coal The people of Ger- 
many, Holland, and Belgium, New England, and New York City 
(this city alone uses over 15 million tons of coal a year) would 
be m nearly as bad a plight as those of England 

World commerce is now coal-driven commerce, and world 
manufacture is carried on chiefly m the steam-driven factoiy. 
Coal IS thus back of both factors which have enabled man in the 
nineteenth and twentieth centuries to separate so widely his 
home space from his sustenance space. All the modern nations 
have at their disposal mechamcal power, chiefly coal driven, 
which far outranks the combined muscular force of all their men 
and all their beasts, and the increase in its use is very rapid (see. 
table, appendix). 

Late and rapid development of American coal mining. Dur- 
ing the first two-thirds of the nineteenth century, while England 
was busy manufacturing with coal, the people of the United 
States were chiefly employed in settling and farming the free 
lands of the Mississippi Valley which the United States Govern- 
ment was giving away to settlers. Our manufacturing industries 
started, before the improvement of the steam engine, in New 
England, where many streams tumblmg down fioni the highlands 
made abundant waterfalls and good water-power, as evidenced 
in the names of old New England mill towns, such as Fall River, 
Chicopee Falls, Rumford Falls, Bellows Falls, and many others. 
For domestic fuel the American people for two centuries burned 
wood, while England, old and relatively populous, had been 
short of forests m Queen Elizabeth’s time and was using coal. In 
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1660 the British consumption was two-fifths of a ton per capita, 
a quantity not equaled in the United States until after 1850. 

Coal mining in America was of slow growth. As late as 1820, 
Pennsylvania anthracite had a production of but a ton a day. 



Fig. 113 — Distribution of population in the United States, 1810, before the age 
of railway transportation 


But these deposits served as a magnet to attract the pioneers at 
both canal and railroad building, a highway of each type being 
built up the Schuylkill River from Philadelphia to the southern 
edge of the coal fields. Owing to the improvement in transpor- 
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tation facilities our coal consumption increased rapidly after 
1850 The per capita consumption in 1850 was o 287 ton, in 
1870, 0.960 ton, in 1900, 3 530 tons, in 1910, 5.100 tons, in 1920, 
6 I tons, or over 33 pounds per day for every man, woman, and 
child in the United States (see Fig. 114). 

The influence of coal on the settlement of America. It was 
coal and steam that enabled the American people to finish the 



Fig 114 — Production of coal in United States i846-ig23, a rate of increase 
that cannot and should not be maintained 


conquest of the American continent In the two centuries be- 
tween the founding of Jamestown and the maxketing of coal in 
Pennsylvania, the colonists had slowly struggled westward 
through the forests and mountains and settled the livei districts 
of western Pennsylvania, Kentucky, and Ohio, but the conditions 
of transportation in the West were such that no populous com- 
monwealth could arise (Fig 113). Exports of gram and meat and 
a little lumber went to New Orleans down the Ohio and Missis- 
sippi Rivers in flatboats, which were knocked to pieces because 
they could not be pushed up stream against the swift current. 
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Imports were brought in wagons over the Allegheny mountains 
to Pittsburgh and thence down stream to the points where they 
were consumed Economic and social progiess was difficult under 
such conditions. In 1812 the steamboat changed all this by 
ascending the Mississippi River and making a two-sided com- 
merce. It enabled American people emigrating in steamboats 
to attack the heait of the continent in a hundred places on the 
great navigable system of the Mississippi between Pittsburgh, 
Kansas City, Minneapolis, and up-stream points on many smaller 



Fig. Its —Map showing general distribution of coal fields in the United States. 
(United States Geol. Surv ) (From Salisbury, Barrows, and Tower.) 


rivers Two decades later the steam-driven locomotive broke 
the shackles that had for ages held civilized man by the river 
bank and seashore, so that in half a century the American people 
spread five times as far as they had m the two precedmg cen- 
turies. 

Pennsylvania anthracite. The first coal to be extensively 
developed was in the anthracite fields of eastern Pennsylvania 
(Fig. 115), which have the best coal in America In this region 
we have now an annual production of nearly i ton of this valu- 
able coal per capita for all the population of the country. Thus 
the supply is being rapidly reduced. The scattering remnants 
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of a deposit once of much greater area are divided into three 
fields coveiing an area of but 475 square miles with the cities of 
Scranton, Wilkes-Barie, Pottsville, and Shamokin as the chief 
mining centers (Fig. 116). 

The Appalachian bituminous coal field. The Appalachian 
coal field (Fig 115), reaching almost without a bieak from nor- 
thern Pennsylvania into northern Alabama, contains the finest 
bituminous coal lands anywhere m the world. The coal area 
in western Pennsylvania alone is largei than Massachusetts, 



Fig 116 — A large building is required to prepare anthracite coal for market 
and the earth it, encumbered with refuse Eastern Pennsylvania 


Rhode Island, and Delaware combined Ohio River navigation 
opened this rich fuel deposit to the world and caused many new 
towns to spring up in the wilderness to shelter the miners. Pitts- 
burgh, standing where the navigable Ohio was formed by two 
navigable branches, was the most convenient point of access to 
this coal field and the natural place for its earliest development 
Each year acres and acies of barges of Pennsylvania coal float 
down the Allegheny, the Monongahela, the Ohio, and the Mis- 
sissippi, carrying millions of tons to Pittsburgh, Cincinnati, New 
Orleans and other cities along the great waterway. 



198 THE UNITED STATES 

The central part of this Appalachian coal field in West Virginia, 
eastern Kentucky, Tennessee and part of Virginia was not de- 
veloped so early because it was moie difficult of access, but many 
mines were opened there in the decade after 1915. At the pres- 
ent time there are in eastern Kentucky 10,000 square miles of 
this Allegheny plateau underlaid with coal. ■ But this plateau 
has been carved by its many streams into a succession of sleep 


Fig 117. — Coal tipple, beehive coke ovens (nght center) and miners’ vdlage m 
bituminous field, West Virginia, (Philadelphia Museum ) 

mountains and shaip gorges, which are so difficult to travel that 
there is no railroad, and therefore no commercial coal mining 
The people of some localities thus isolated are living the life of 
the pioneers and backwoodsmen of the Revolutionary period. 

No more striking illustiations of the dependence of economic 
welfare upon transportation facilities can well be found than 
the contiast between the poverty and ignorance of .these isolated 
mountain people and the prosperity and commerce of their kins- 
men and neighbors upon the lowlands beyond the mountains. 

West Virginia, not so inaccessible as Kentucky, but far less 
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accessible than the Pittsburgh district, has now become a great 
coal producer The West Virginia coal fields are difficult for 
railroads to cross and the valleys are so narrow that the houses 
of the mining towns are perched low after row upon tlie steep 
slopes that rise diiectly fiom the streams (Fig 117) 

The southernmost of these eastern coal fields, is in Alabama 
near Birmingham (Fig. 118). It is very accessible ' to adjacent 
markets and hence has gi eater development than any field south 
of West Viiginia. The recent building of locks and dams in the 



Fig 118 — Biirmngham District, Alabama, showing a lelation of iron ore, 
coal, and limestone which permits the cheapest iron manufacture m the world 
(Map after Biigham ) 

Warrior River, which permits the carnage of this coal in boats 
to Mobile and New Orleans for the supply of steamships and for 
expoit to Gulf and Caribbean ports, greatly increases the oppor- 
tunity of this district for profitable development. 

Pennsylvania bituminous coal was worth about $5 00 per ton 
at New York harbor in 1924, and Virginia Pocahontas (used by 
the United States Navy because it is one of the best steam coals 
in the world) was $4 25 pei ton at Hampton Roads Atlantic 
coast cities thus have a relatively cheap fuel supply in the Vir- 
ginia coal brought to tidewater by the Virginian railway and 
taken to New England by boat from Hampton Roads for eighty 
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cents pei ton in competition with coal taken by boat from Phila- 
delphia and New York or taken by all lail-shipments 
The interior coal fields of America. [ The eastern interior 
field (see Figs. 115 and 119), southern Illinois, southern Indiana 
and western Kentucky, is second in importance only to that at 
the headwateis of the Ohio The coal (bitunnnous) is not of as 
good quality as that of the Appalachian fields, but it is better 
than most of the coal of Europe, and its nearness to Chicago, 
St. liOuis, and the many manufacturing centers of the Noith 



Fig. 119 —United States coal production by states, three-ye.ir aveiage 

Central States makes it the chief dependence of those regions 
and the output is greater than that of Pennsylvania anthracite 
It is an intciesting fact that the quality of American coal de- 
clines as we go west until the Rocky Mountains aie leached. 
The large western interior and southwestern fields, extending 
from central Iowa to central Texas, are inferior to those of Illi- 
nois and Indiana and are not so extensively mined. Beyond 
these tlie yet inferior coal tliat underlies vast aieas of the plains 
of Dakota, Montana, and Wyoming is mined only for local use. 
Most of it is lignite like lire coal of Germany^ 

In taking any long view of our resources we should count the 
low-grade coals at a higher valuation than to-day’s raaiket gives 
them. They have energy in them and we can depend upon science 
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to get it out when needed. The Rocky Mountains, embracing 
with their adjacent plateaus aliriost one-fourth of the United 
States, are a region of such sparse population and vast extent 
that their resources are not fully explored Each year the scien- 
tists of the Geological Survey find thousands of square miles of 
additional coal, and it is already known to exist in every state 
from New Mexico to the Canadian boundary (Fig. 120). The 



Fig 120 — Man standing in front of coal scam outcrop in banks of Yellow- 
stone River, Montana. Blocks of fallen coal in foreground In some parts 
of the West, farmers go to such banks and load their wagons (Campbell, 
United States Geol Surv.) Man is yi inch from left margin of picture. 

total quantity is doubtless very great and some of it is anthracite 
of good quality. Much of this western coal land still belongs 
to the United States Government, and should be held as a re- 
serve foi the futuie needs of the nation. It is hoped that it will 
make comfort for all people rather than colossal fortunes for a 
few and misery for many It can be leased to mining companies 
by the government quite as easily and more satisfactorily than 
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the present practice of leasing coal lands by individuals to min- 
ing companies 

The Pacific Coast and Alaska. The Pacific Coast is the only 
part of the United States which suffers from lack of coal For 
this icason the development of manufactures was gieatly ham- 
peied in California, until the discoveiy of petroleum m large 
quantities in 1901 ended this fuel scarcity for a time 

Our incomplete knowledge of Alaska is being rapidly extended, 
and one of the surpiises of this eistwhile little-esteemed region 
is its valuable deposits of coal and copper The Alaska coal field 
opened up by a new government lailioad and fiist extensively 
mined 111 1918 with an initial output of 76,000 tons, is too inac- 
cessible to be used rapidly, but is likely to prove a boon to 
futuie geneiations 

American commerce in coal. Despite our enormous coal 
sources and world-surpassing pi eduction, the coal export of the 
United States is relatively insignificant, because the coal-cairying 
vessels can get no return cargoes Nearly all of it goes to Can- 
ada, but small amounts arc sent to Italy, Mexico, Argentina, 
Brazil, Cuba, and the West Indies. Regular lines of vessels 
have long carried coal from Norfolk to Tampico foi the supply 
of the Mexican railroads and mines. In times of European wai 
and coal strikes we have temporary coal exports of large volume 

The small export should not for an instant cause one to lose 
sight of the enormous part that coal plays in Ameiican railroad 
traffic. The entire wheat ciop of the United States does not 
weigh half as much as the coal produced in Illinois or West 
Virginia. The entire cotton, crop of the United States only weighs 
a quaiter as much as the coal product of Alabama and only an 
eighth as much as the coal unpoits of New England 

Most of the present transportation of coal is entirely unneces- 
sary. Cential power plants at the mine mouth could generate 
power quite as cheaply as in more expensive town locations. 
Experience has shown that power can be transmitted over 200 
miles in the form of electricity, at a very low cost. Most of the 
people and most of the cities of the United States are now within 
that distance of coal mines. We need transmission whes and 
gas mains to replace freight tiains, thus saving much unnecessary 
and expensive handling, as well as the fuel used by the engines 
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now hauling the needless coal trains The chief barriei is con- 
seivatism. Technique has been ready for years. 

America, the richest nation. The coal resources of the 
United States are much greater than those of Europe Coal 
underlies nearly one-sixth of the area of this entire country, over 
400,000 square miles, Russia has only 30,000 square miles and 
the United Kingdom but 11,900 Germany, with less than 2,000 
square miles, was, next to England, the greatest European pro- 
ducer, before the World Wai, because Germany has within the 
last 40 years had an enormous development of manufacturing 
that requires coal Part of the former German coal reserve has 
now passed into the possession of Fiance and Poland 

China is oiu nearest rival in coal riches, having in addition 
to large areas of bituminous, the largest known anthracite re- 
serve in the world. 

Methods of mining coal. The methods of mining coal vary 
greatly. In western Pennsylvania and West Virginia the coal 
lies m a high plateau through which the streams have cut valleys 
so that the coal outcrops on the hillsides, making the entrance 
to the mines exceedingly easy (Fig 120, Coal Seam on Hillside). 
Pennsylvania anthracite lies in the folded and bent strata of 
mountains, the pressure of mountain-making having turned the 
coal to anthracite 01 hard coal It may outcrop in some places, 
as at Hazel ton, so that it can be quarried from the surface. 
Nearby it is buried 3,000 ft. m the ground, requiring deep shafts 
which go below the level of the sea and involve much moving 
of lock, pumping of water and lifting of coal. Anthracite coal 
requires much sorting, cleaning, and preparing to get it clear 
of the shale (Fig 116) 

The mines west of the Appalachians are mainly shaft mines of 
no great depth, those of Europe are almost universally deep, 
some of the shafts descending nearly a mile into the eaith 

Coal utilization. The ordinary methods of using coal as fuel 
in grates and furnaces are very wasteful, as much of the heat 
value of the coal goes off up the smokestack, unused, in the form 
of gas and smoke In gas making much waste often occurs in 
similar ways, and many valuable by-products are often allowed 
to run to waste for lack of suitable means for their recovery, but 
recent improvements in furnaces, smoke consumers, and espe- 




I'lO 121 — Tlie little mine cm bungs the coal to the UMsleful beehive ovens 
and the bo\ car carries away the coke Weateiii Pennsylvania 

have not yet been used on a commeicial scale. This piocess of 
using low-giade fuel offers great power possibilities to many lands 
pool in coal but lich in peat, such as Iieland, wheie one-fifth 
of the surface is covered with peat bogs Peat also coveis large 
areas in Scotland, Sweden, Denmark, Russia, Canada, and New 
England, 

The recently perfected process of briquetting enables the use, 
as fuel, of coal dust and fine fiagments which would otherwise 
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dally in gas engines, the most economical foiin of powei genera- 
tion, and a new piocess of making the gas called pioducei gas, 
promise to be i evolutionary m increasing the usefulness and life 
of oui coal deposits The pioducei gas plant can get the com- 
bustible caibon in the form of gas from any of oui coals, even 
from Texas lignite, oi fioin peat itself, from wood, from tan 
baik refuse, and even fiom diied sewage, although these latter, 
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have to be discarded as mine refuse. Briquettes are compressed 
lumps of coal made by mixing small particles of coal with some 
adhesive material and pressing it m moulds so that it holds its 
shape until burned. In Geimany 35 million tons of briquettes 
were made m 1922, while the industry is only getting started 
in the United States after many years of trial. It should enable 



Fig 122 — Powei plant where mechanical devices cany coal fiom car to fur- 
nace, feed the furnace, and load the ashes on the cars 


us to save millions of tons of coal now wasted. Its greatest prom- 
ise may be in connection with coke 

Coke, gas, and gas by-products. Iron making requires the 
use of coke Coke is made by heating coal in closed retorts 
where the gas and liquid matter are driven off as vapoi and the 
coke is left in big lumps that aie harder than the coal itself and 
therefoie hold up the burden of the ore so that the 'fire in the 
blast furnace does not smother. By the old coke methods, the 
coal was roasted in simple “beehives” or conical kilns of brick 
(Fig. 121), and the gas and liquids were usually allowed to escape 
as undesirable refuse The modern “by-product-plants” for 
distilling coal are elaborate and expensive but they quickly pay 
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for themselves by converting this lefuse matter into a great va- 
riety of useful and valuable products. In coke making sometimes 
as much as 10,000 cubic feet of gas per ton of coal may be en- 
tirely wasted by the old-fashioned beehive oven, or saved by an 
improved by-pioduct coke oven The purification of the gas 
from the by-product coke oven and also fiom the pioducer 
plant gives seveial pounds of crystallized ammonia and seveial 
gallons of tai pei ton of coal. The ammonia is a valuable fei- 
tilizer, the tar is used for loofs and roads besides furnishing a 
host of chemicals and dyes If lefined m elaborate woiks, we 
should be putting scores of millions of tons of soft coal through 
this process and getting dustless coke to bum instead of anthra- 
cite coal England is doing it Here again technique is ready, 
only conservatism blocks the way 

The Geimans, scientific, thrifty, and pooi m coal, led the 
world before the World War m the manufacture of by-product 
coke, coal-tar by-products and gas engines. The by-product 
oven gained ground more slowly in Ameiica, and we aie still 
wasting much fuel in the old-fashioned beehive coke plant, m 
wasteful steam engines and in wasteful mining. These facts 
in combination with the lapicl incicase of manufactuie and com- 
meice aie causing some concern foi fear of the exhaustion of our 
coal lesouices at a much eailiei time than we pieviously thought 
possible. The puce of coal is rising and must continue to use 
This turns our attention again toward substitutes, of which the 
chief are watei-powci and petiolcum, now both in active com- 
petition with coal. Of these, the oil may have an advantage of 
cheapness while it lasts, but all the minerals are at best an accu- 
mulation soon lobbed and aie hut ephemeral in corapaiison to 
water-power which, depending upon the sun, the sea, and the 
highlands, remains an enduring source of power while climate 
and land endure. 

An example of this competition between the coal mine and the 
waterfall comes from the Rocky Mountains 

On the extension of the Chicago, Milwaukee, and St. Paul 
railroad to Puget Sound, the many waterfalls combined with the 
long and heavy haul necessary to provide coal for locomotives, 
led to the gieat undertaking of installing electric power on the 
entire system over the mountains. This work is successful and 
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may revolutionize railroad engineering wherever watei -power 
is available and grades and traffic are heavy The initial cost 
ot such equipment is enormous, but there can be no doubt of its 
final advantage over coal 

2 Water-powes 

Water-power resources. The water-power lesouices of a 
country are chiefly its lakes and its streams These are affected 
by many circumstances For the best results in developing 
water-power a stream must have water enough and fall enough 
to turn the heavy waterwheels, and most impoitant of all, the 
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Fig 123 — The developed and the potential water power of the world, 1920 
(From United Slates Geol Survey ) 


flow of water must be constant (Figs 125, 128, 129) The sea- 
sonal distribution of the lamfall may give 3 months’ flood and 
6 months’ drought in which torrents become, at times, diy stream 
beds, a condition often found in monsoon count! les and regions 
where the Mediteiranean type of climate pievails Heie water- 
power plants may be idle a large part of the year unless there 
is some kind of water storage to supply the necessary unifoim 
flow 

The water runs away more quickly from hilly than from level 
land. Even where the rainfall is well distiibuted thioughout 
the year, there is, in small short streams, a great variation in 
volume because of the quick running off of the water after rain, 
A large river system tends to even up these inequalities 
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A most impoitant factor affecting water power value of a given 
rainfall is some form of natuial water storage. The spongy leaf 
mass of the forest floor holds water and makes more even stream 
flow and better watei-power on the forest sLieam than is fur- 
nished by one diammg tilled lands Swamps and maishes are 
bettei yet, and lakes are the best of all for natural watei stoiage 
Man improved streams by building dams to hold the watei, but 
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Fig 124 — ^Per capita consumption of electric t in rent in the principal coun- 
tries of the woikl (United States Dept. Com ) 


the natural reseivoiis of lakes aie many fold better, they hold 
waters that would otheiwise be wasted in freshets, and let it out 
in time of drought. As most of the woild’s lakes are due to the 
work of glacieis, the fact that an elevated region has been glaci- 
ated is, granted rainfall, the most impoitant thing m deciding 
the worth of its watei-power resources (Figs. 128, 129). Thus 
the Niagara River with its wonderful natural reservoirs vaiies 
but 35 per cent in volume, while the lakeless Potomac varies 
accoiding to the amount of laiiifall from 1,000 to 250,000 cubic 
feet per second. 
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Snow fields and glaciers are second to lakes as natural reser- 
voirs and they have the particular advantage of releasing the 
water in time of summer drought, and holding it tight in a period 
of excessive winter piecipitation. These factors, combining with 
a heavy rainfall and the high Coast Range, Cascades, and Sierra 
Mountains, give the Pacific Coast states nearly half the water- 
power resources of the United States. 

The use of water-power. The use of water-power has had its 
ups and downs, depending on industrial conditions and inven- 



Fig 125 — Discharge of water in 1900 from the Susquehanna at Harrisburg, a 
river with a practically lakeless basin with much steep land (United States 
Geol Surv ) 


tions It was a factor of great importance in the American 
Colonies, furnishing as it did a means to grind flour and saw 
lumbei The old-fashioned overshot watei wheels (Fig 126) 
so common in 1800 and in 1850 were largely displaced in the 
latter half of the nineteenth century by improved steam engines 
and cheap coal * But watei-power is again coming into use since 

* Small country mills were abandoned by the thousand as a result of this 
change. 
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the invention of the new tuibine and Pelton wateiwheels, and 
the ability to transmit powei in form of electiicity many miles 
to a convenient place of consumption The easy constiuction, 
effectiveness, and peimanence of nell-built cement dams (Figs 
8o, 127) arc factois whose influence in watei-powei installation 
is now in full swing This influence alone is enough to give us a 
new epoch Since 1890 the use of water-power has increased 



Fig 126 — Abandoned grist mill in Tennessee Olrt-fasliioncd ovcishot water- 
wheel, coinliekl m background. 

both in absolute amount and in piopoition to coal-deiived power 
An excellent example of this new competition of watei-power 
with coal is to be found in Pennsylvania, the greatest coal- 
pioducing state in the world The SusquehannvC Rivei, whose 
tiibutaries dram two great and active coal fields, is harnessed 
by an cnoimous dam at McCall’s Ferry, near the Maiyland 
boundaiy (Fig 127). The power can easily be sold as far away 
as Philadelphia and Baltunoie, in which latter city it mns the 
stieet cars This dam is meiely one of many that might be built 
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on this iivei Plans for a second weie undei way in 1924 Even 
the navigable Mississippi has been dammed at Keokuk, Iowa, 
wheie 170,000 hoise-powei has been developed while boats pass 
through locks beside the dam 

If wc take a long point of view, the water-pow'er of the gla- 
ciated legion of noitheastem United States (Fig 128) is likely to 
ha'''e a much greater value than all the coal of Pennsylvania 
Coal will go and the watei -power will stay The best example 
of this is to be seen at Niagara Falls, where the glaciers diverted 



Fig 127 — Concrete dam built m sections across Susquehanna River, Mc- 
Call’s Feny, Pa Power-house and foiebay at the light. Tail race sheltered 
behind island to left, 200,000 hoiso-power within reach of Baltimore, Philadel- 
phia and Washington (Penna Water & Power Co ) 

a Single stream across a cliff of rock, forming the Falls which 
wall develop about 6 million horse-power day and night if they 
are fully utilized Hundreds of smaller falls combined have a 
gi eater power than even Niagara and many of them aie already 
in use, as in the wood pulp and paper industry which is scattered 
from Niagara Falls to eastern Maine It was this glacial water- 
powei which started New England manufactuiing The state of 
Maine itself has waterfalls that w'lll yield a possible total of 
nearly i million horse-power In addition to this we are just 
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learning how to utilize the eneigy of tides fiom which it is esti- 
mated that a half million horse-power may be developed on the 
coast of Maine 

New Yoik state is about to begin making a senes of state- 
owned leservoiis on the headwaters of some stieams fiom which 



< stored water will be released to be used many times as it passes 
through a succession of waterwheels on its way down to naviga- 
ble water levels 

Some of the waterfalls of the Sieira Nevada mountains in 
California are already harnessed, power being carried by one 
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company 241 miles to Los Angeles. The water lliat produces 
this power goes on down to raise ciops by irrigation on the low- 
lands. Water-power is particularly valuable in the western states 
because of the absence of coal, and it is being utilized rapidly. 

The competition of water-power with coal has in some places, 
such as California, been, suddenly mteiiupted by the gushing 
wells of peti oleum There has been a sudden and great increase 
in the production of this mineral fuel, along with increased knowl- 



Fig 129 — Discharge of water in igog from the Cobosseecontee, a river drain- 
ing many lakes in the Maine woods (United. States Geol Surv ) The at- 
tempt to make a river discharge a uniform stream is one of man’s supreme 
combats with the uncertainty of deadly nature Compare the per cent of 
variation of this stream with that of the Susquehanna (Fig 125 ) 

edge as to means of utilizing it efficiently. New engines of the 
Diesel type use crude oil in the same way that an automobile 
uses gasoline. Such an invention gives cheaper power to a gener- 
ation or two of men, but it is likely to deprive futuie generations 
of the iireplaceable petioleum of which our supply is much more 
limited than that of coal. Since nothing now in sight can replace 
it in many of its uses, particularly for lubrication, this new 
means of using petroleum is of questionable benefit to the race. 
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The sudden new onslaught on pcti oleum as a souice of power 
comes at the end of half a centiny duimg which this wondeiful 
fluid has been of sen ice in olliei capacities, chiefly as a souice of 



Fig 130 —This pictme of a part of the Sierra Nevada Mountains m Cali- 
foinia shows some of the inRenioiis things that have to be done to get powci 
flora water Capacity *14, 000 kilowatts 


light In 1923 we used nearly eight ban els per caiuta in the 
United Slates, an almost unbelievable figuie. 

3 Peieoleum 

The use, of petroleum. Peti oleum has helped gieatly in 
spieadiiig civilization over the woild Ail the woild loves light, 
which IS so ncccssaiy for the reading habit and the spread of 
culture, and keiosene made from petiolemn is, in every continent, 
the most common illuminant for the family lamp The lighter 
parts of the oil serve foi illumination and as a fuel to generate 
power The heavier parts oil the wheels of the woild’s machin- 
ery, and the process of refining bieaks it up into a suipnsing 
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Fig 131 — Cross section of a power unit developing 30,000 hoise-power The 
size of It IS shown by the figure of a man on the pUtfonn 
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number of by-products, unless it happens to be burned in a 
furnace in cellai, factory, or ship 

Peti oleum collects deep down in the eaith, especially in porous 
sandstones, with water and natuial gas, the gas, being lightest, 
on the top, the oil next, and the water at the bottom When the 
boring machine breaks the impervious cap that seals the oil 
sands, the oil gushes from .the earth, due to the great pressure 
of the gas imprisoned with it. This sends the oil forth as soda 
water blows itself from a bottle. 

The American oil fields. American prominence in oil produc- 
tion has been due in part to the fact that it was first discovered 



Fig 132 — tVorkl production of petroleum, 1921 . Notice the present domin- 
ance of the United States and Me,\ico 

and developed here, but moie especially to the discovery of 
field aftei field, a process which has caused our annual output to 
increase nearly 500 per cent m the past decade and a half, so 
that America has two-thuds of the world’s production The 
oldest American oil field, known as the Appalachian, runs from 
southeastern New Yoik, southwest tlrrough western Permsyl- 
vania, southeastern Ohio, and the adjacent parts of West Vrr- 
gmia, an oil-producing region 160 miles long and from 25 to 40 
miles in width. Within 40 years after the discovery of the first 
'well, this field had 20,000 deep wells and 4,000 miles of pipe line 
to collect the oil in storage tanks and carry it to refineiies. 
Large towns bearing such suggestive names as Oil City, Olean, 
Petrolia, from small beginnings grew large, rich, and prosperous. 
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Tlie second discovery of importance in the United States was 
the Ohio-Indiana field, which crosses the northern part of the 
boundaiy between these two states with its centei in Lima, 
Ohio. Then the twentieth century witnessed a number of dis- 
coveiies, in 1901 the Gulf field in Texas and Louisiana, then 
came Califoinia, which in a short time surpassed in production 
all older states, to be in turn suddenly rivaled by the new Mid- 
Continent field in Kansas and Oklahoma (see Fig 133), while m 
noithern Mexico a still more spectacular field was almost im- 
mediately discovered (see chap on Mexico) The first California 
oil field, located in the southwestern part of the state, partly 
underlies the city of Los Angeles where backyards bristled with 
wells and derricks Some wells were even sunk in the Pacific 
to strike the oil-bearmg rocks beneath tlie waters (Fig 135) 
The chief fields of California are in the southern part of the 
Great Valley. California oil is of especial value to the state 
because it is a heavy oil good for fuel purposes m a region sur- 
prisingly devoid of other forms of fuel 
The future of the industry. Oil production is like a mush- 
loom, so unceitain is the life of the fields. The bringing in of 
numerous gushers will cause an oil boom and a sharp rise in pro- 
duction, followed by an equally sharp fall and then a long steady 
decline, in which oil must be pumped fiom wells instead of flow- 
ing out Pennsylvama reached an output of 33 million barrels 
m 1891, followed by a gradual decline to 7 million in 1923. Ohio 
attained peak production in 1896, West Virginia in 1900, Illinois 
in 1908, the present output of each is about the same as Penn- 
sylvania As fields gave out, oil prospectors and promoters 
flocked westward to the newer strikes The oil fields of Texas 
and Louisiana, Kansas, and Oklahoma, and some of the far 
western states are still in theii zenith, the west producing 92 
pei cent of the United States output in 1922. New discoveries 
in that year caused Oklahoma to break all previous records witli 
an output of 150 million barrels, while California did nearly as 
well. The Rocky Mountain field, centered in Wyoming where 
thousands of acres of pubhc oil-bearing lands have lately been 
leased for private development, has its life largely ahead of it. 
How long Uie supply will last, another decade or several, no one 
knows, but a period of decline and eventual exhaustion will face 




Fig 133. — ^Petroleum production in tlie United States (barrels of 42 gallons). 
(United States Geol Surv) Petroleum is a meteoric industry. Notice the 
changes in state leadership. 
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the western fields, as it has the eastern The demand for gaso- 
line, fuel, and lubricating oils has fully kept pace with the tre- 
mendous expansion in peti oleum. The United States is aheady 
impoitmg petroleum from Mexico and the future user of oil 
products may be obhged to turn to other sources 

Oil from shale. Two reserves, however, stand between the 
exhaustion of our present oil fields and the necessity of using 
alcohol. One is oil shale. It exists in gieat quantities in our 
Rocky Mountain region and oil from it can be obtained at some- 
what greater cost than we now get it from wells Important 
shale areas in the western United States and Canada aie dupli- 
cated m New Biunswick, Euiope, and probably in many other 
parts of the world Distillation of the shale, however, is both 
difficult and expensive, as the crude oil is obtained by heating 
(distilling) the shale m gieat letorts, and the process has not been 
reduced to a basis wheie it can compete commercially with oil 
wells Scotland and some of the othei European countiies have 
been using shale oil for years The average grade of shale in this 
countiy will produce one baiiel (42 gallons) of ciude oil to the 
ton At our present rate of consumption the shale deposits of 
America have locked up in them sufficient oil to last us a centuiy 
Oui other leseive is benzol, of which eveiy ton of soft coal can 
be made to pioduce several gallons, along with ammonia and gas, 
by the previously mentioned process of heating it before it is 
finally burned as soft coke 01 coke briquettes. 

Transportation of petroleum. The fact that petroleum prod- 
ucts aie used in almost all countiies and exported from so lew 
necessitates laige tianspoitation The pioblem of handling this 
inflammable fuel has been difficult At fiist, barrels weie used, 
then came iron tank railway cars, and lastly pipe lines where the 
traffic IS great Iron pipes 3 to 6 inches in diameter are laid over 
long distances to connect oil fields with great markets and ports 
of shipment Thus Oklahoma oil is now piped to the Gulf Coast 
01 to St Louis, Chicago, Philadelphia, and New Yoik The 
recent laige production of the California fields has resulted in 
several pipe lines from the wells to the Pacific Coast The natural 
accompaniment of the pipe line is the tank steamer, holding 
hundreds of thousands of gallons and loaded by merely letting 
the liquid flow in from the pipes Such vessels connect with the 
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pipe line at the ports of Mexico and Texas, and carry crude 
petroleum to the lefincries of Euiope, as well as New York and 
Philadelphia. 


ESTIM.ATF.D PETROLEUM RESERVES OF THE WORLD, 1921 ‘ 



1 

Percentage 

Millions oj 
Barrels 

United States 

Southeastern Russia, Southwestern Siberia and the 

14 0 

9,150 

Caucasus 

9 0 

S.830 

Persia & Mesopotamia 

9 0 

5,820 

Northern South America, including Peru 

8 8 

S>730 

Mexico 

1 0 

4,525 

Southern South America, including Bolivia 

S 4 

3,550 

East Indies 

4 6 

3,015 

China 

2 I i 

1.37S 

Japan & Formosa 

I 9 

1.33s 

Rumania, Galicia & West Eiiiope 

I 7 

1,13s 

Canada. 

I s 

99S 

India . 

I 5 

99S 

Algeria & Egypt 

I 4 

92s 

N Russia & Saglialien 

1 4 

92s 

Additional Deposits Probable 

30 7 

20,000 

Total 

! 100 0 

63,205 


‘From “Some Great Commodities” 


Petroleum as a source of power. The first great use of petro- 
leum was for illuminating oil and then for lubrication, but with 
the opening of the twentieth century it has rapidly increased in 
use as a source of power, ^'nst came the engine run by gasoline, 
one of the petroleum products, now so important to the auto- 
mobile. Then came the use of cuide petroleum as ordinary 
boiler fuel. This has had its chief use in ships where oil tanks 
take up less space than coal bunkers and the crew can be reduced 
because the flowing of the liquid replaces the labor of coal passers. 

Oil IS also a good locomotive fuel, and as the great oil fidlds of 
Oklahoma and California are at the ends of a region where coal 
is scarce, the cheap oil of the new fields was quickly utilized by 
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the lailroads It now diives the locomotiveb on 17,000 miles of 
railway between the Gulf of Mexico, Oklahoma, Utah, and 
California 

The thud and newest use of petroleum as a source of powei is 
in the German invention of the Diesel engine, an internal com- 
bustion gas engine which has the great advantage (111 cost) of 
being able to use the cmde petroleum as it comes from the eaith 
It IS so efficient that a gallon of oil costing from 3 to S cents will 
develop 15 horse-powei hours This invention promises to make 
oil a gieat powei fuel while the present cheap oil lasts In Ger- 



Fig 134 — Oil well, deincks and pipes discharging crude petroleum into a 
pool containing many thousand bairels, Muskogee, Okk (Standard Oil Co ) 
This wasteful method is often necessary where every landowner works wildly 
to dig wells on his land, and the wells gush (20,000 to 60,000 barrels pel day), 
so much that even pipes cannot cairj it away. 

many this engine is also being used to develop power from tai oil 
derived from the tai produced by the by-product coke ovens and 
the producer gas plants. 

Natural gas. Natural gas, the .most volatile of the petio- 
leum products, is the best and most convenient of all fuels, the 
cheapest and most convenient of all sources of power. It sepa- 
rates Itself from the oil as cieam separates from milk, but it 
accompanies the oil in piactically all fields The greater part of 
this gas, which is richei in heat than that manufactuied from 
coal at so much expense in most cities, has been wasted, owing 
to the heedlessness of man in failing to piovide proper means for 
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preventing its escape The conservation of petroleum and 
natural gas has been a peculiarly difScult problem where eveiy 
one owning as much as a backyard is free to dig a deep hole 
in the earth and let them run out Thus the desue to get some 
oil causes every landowner to dig a well. Thus twenty wells 
(at $15,000 to $40,000 each) may be dug where one would get all 
the oil 1 For many years the gas thus going to waste from oil 
wells in the United States was probably worth at city piices ovei 
a half a million dollars a day In the American oil fields this gas 
has been of very great industrial importance in the non and glass 
industries as boiler fuel and as city gas It has been piped to 
many towns and cities outside the regions of its production 
Most unfortunately the life of the gas well is short and the 
supply is exhausted in a few decades, but it furnishes an aston- 
ishingly cheap fuel while it lasts In 1913 the average price per 
thousand cubic feet of gas was 5 cents; in 1921 this had risen 
to 26 cents — an indication that the era of cheap natural gas, 
like the era of free land and of abundant timber, is drawing to a 
close With high prices the present gas supply is being more 
carefully conserved but that cannot bring back the amount 
wasted in the past or increase the future supply. 

This resource has been the fourth element in making western 
Pennsylvania more liberally supplied with fuel than any other 
place m the world In that region a thick foiest covered the 
hills which were underlaid with the magnificent coal deposits of 
the Appalachian field, while further down was crude petroleum, 
and the natural gas that drove it spurting from the orifices 111 
the rocks. The gas from this field is now about exhausted, the 
forest is practically gone, the oil output has gieatly declmed, the 
coal is being lapiclly used up, and scenes of desolation face the 
traveler. No wonder the American people are begmning to con- 
sider the question of the conservation of natuial resources — ^now 
that the richest of them are gone. 

Refining of petroleum. Crude petroleum is very complex 
chemically and the process of lefining consists of distillation. 

1 This waste of resource in getting oil is a strong argument for the idea 
that It should belong to the Government rather than to the persons who 
by chance own the land Another argument may be seen m the effect of the 
oil riches on the owner 
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Every year many new commercial products are being separated 
from it. Among them are many kinds of oil from light naphtha 
to heavy paraffine oils, wax, paraffine, tar, and finally coke. 
Each product is capable of separation into otheis by redistilla- 
tion, some of the products being vaseline and other ointments 
and drugs, so that altogethei the modern petroleum refinery sells, 
in addition to keiosene, seveial hundred by-products, including 
tar whidi may be made into thousands of aniline dyes Thus we 
see why the refinery must be a large plant 

Our foreign trade in petroleum. The American trade in 
petroleum products is as wide as the world Our oil makes better 
illuminating oil than that of Russia, and is sent, in the crude 
form, to some of the more important countries, while in the 
form of kerosene or refined petroleum for lamps it is distributed 
more universally than any other product of American export. 
It goes alike to Greenland and New Zealand, Norway and to the 
tribesmen in Italian East Africa. The ordinary s-gallon cans of 
American lefined oil are distributed throughout the interioi of 
China in places where the face of the white man has never been 
seen And the empty oil can, what services does it not render, 
from house roof to city water supply (by way of vendors)' 
In 1923 the export of illuminating oil was 850 million gallons 
and that of gasoline and naphtha combined practically equaled it. 

Considering the United States as a whole, it is a country with 
excellent equipment for manufactuiing. Our resources of coal, 
iron, water-power, petroleum, food, and wood (see next chapter) 
are unexcelled. Yet the very abundance of our land and land 
lesources serve as a drawback to the development of manufac- 
ture because of the opportunity they give for alternative employ- 
ment. 


Questions 

I. How has the invention of .producer gas been a relatively greater pos- 
sible benefit to Dakota than to Pennsylvania? 

2 Explain why an American coal miner gets out more coal per year than 
a imner in Europe? 

3 How does it happen that water-power has vaned so in importance m 
the United States? 

4. Wliich IS moie valuable, the water-power of New England, the coal 
of Pennsylvania, or the petroleum of California? Give reasons. 
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5 Why is it moie difBcult with our present land laws to prevent waste 
in winning oil than coal? 

6 Give some reasons why water-power is likely to increase as a source of 
power even where coal is available, 

7 How IS it possible to utilize water-power even at a considerable distance 
from its source? 

8 Give some reasons why crude oil is shipped to European rehneries rather 
than first refined and then shipped to Europe On the other hand, why is 
the refined product shipped to such countries as New Zealand, Greenland, 
East Africa? 

9 What influence has the automobile business had on our petroleum sup- 
ply? 



CHAPTER X 


THE FOREST INDUSTRIES AND PAPER 

Civilization could scaicely exist without wood Wood has been 
useful in all stages of man’s piogiess and the moie civilization 
advances the greater becomes the service it rendeis. Each day 
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timber added each /ear to the forests or the united states by orowth 
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Fig 136 — 'Eacli year we use four times as much timber as we grow What 
wdl be the end of this process of destruction? 

some inventor finds a substitute foi wood in one of its uses, but 
at the same time other inventors find corresponding new uses for 
wood, so that our dependence upon it is increasing day by day 
(Fig. 136). It has even become essential to the spread of knowl- 
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edge, for practically all our books and magazines are printed on 
paper made of wood pulp. 

The American forests and their destruction. Amenca is the 
richest of all continents in useful wood Through much of our 
history our people have had to fight the forests Against them 
the first effort of the new colonist was directed He worked 
laboriously to clear away the trees before he could plant a crop 
(Fig 137). He then had to struggle for years with the stumps 


Fig. 137 — Cornfield made by the Indians’ method of deadening the 
trees and letting them stand Rail fence in foregiound. Slopes of Blue 
Ridge, Mitchell Co , N C This process still goes on (United States 
Foicst Sen ice) 

before he could have a smooth field in which to grow his food. 
Decade aftei decade, through the seventeenth and eighteenth 
centuries and the first half of the nineteenth, the settlement of 
the country east of the Mississippi went steadily foiward, accom- 
panied by the wholesale destruction of the forests by felling and 
firing to make room foi the plow. Thiougbout this period of 
most active forest clearing the necessary lumber was usually 
made in little sawmills on local streams where the waterwheel 
drove a big upright saw up and down and ripped off the boards 
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Pig. 138. — A modem sawmill The band saw runs over the laige wheel at 
the top and rips off a board with great speed The squaring of the log wastes 
much wood (United States Forest Service ) 
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one at a time for the man who brought his logs to the mill. 
Great improvements have since been made in the manufacture of 
lumber. The ciicular saw has replaced the upright saw, and in 
some cases the rapid double-cutting band saw has replaced the 
circular saw, especially for working up the laige logs in, the 
western mills (Fig 138). 

The rise in the price of lumber. About the year 1900 Amer- 
ica began to reach the end of an epoch in the lumber supply 
For 50 yeais the price of lumber had been steadily lising in 
Europe, while we m America had been cutting down the forests, 



Fig 139 — We have used all but a remnant of our original eastern timber 
and half of our western supply- 

burning up the timber to clear the land, using lumber prodigally 
and letting the forest fire run almost unheeded, to the destruc- 
tion of the young trees that should have been making the lumber 
of the future The pine areas of the Great Lakes had long been 
supplying part of the lumber foi the treeless northern Mississippi 
Valley with its thousands of towns and hundreds of thousands of 
farms. Suddenly there came an end to this lumber supply and 
the middle west began to import heavily from distant places. 
At the same time eastern lumber legions began to show signs of 
exhaustion, and lumber operators from New England, New York, 
Pennsylvania, and Wisconsin began to buy timber lands in the 
South and West, diiving up the price by their competition for 
timber lands and driving up the price of lumber by the longer 
railway haul (Fig. 139). 
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Conditions for the lumber industry. In the past the price 
of lumber has usually been much less than a cent a pound, so 
that lumber making for the market has always been dependent 
upon very favorable conditions of transpoilation, being most 
profitable when it could depend, m part at least, upon water 
transportation The big log is more difficult to tiansport than 
the smallei boards, so the sawmills are situated as near as 
possible to the place where the trees grow The mill is often 
portable, moving about the woods sawing the logs of a few acres 
in each place, thus minimizing the log hauling A large saw- 
mill IS usually found only wheie the logs can be floated down a 
river or biought in by rail, so that it can draw its supply for 
many years fiom a large teiritoiy 

Foiests will grow in latitudes ranging from the heart of the 
tropics to the edge of the Arctic far beyond the grain line 
Granted moisture, evenly distributed throughout the year, no 
soil is too pool, too sandy, too rocky, oi too steep, if the tree 
can once catch hold with its roots A tree will stand in the very 
face of a precipice if the feeding is good. 

Within the forest the tiees vary greatly in theii suitability for 
lumber, most of which is made from a few species that are espe- 
cially adapted by form and quality for such use. The shade 
trees commonly seen along the city streets of America and Eu- 
rope are the bioad-leaved deciduous trees They are usually poor 
timber trees because then ti units aie apt to be crooked and a 
great proportion of their wood is in the branches The cone 
bearers aie superior timber trees because they have tall, straight 
Uuiilts with small branches, and because their woods are often 
softer and better adapted foi easy use by man They can also 
thrive in lower temperatures and poorer soils As a result our 
familiar broad-leaved trees do not furnish over a quarter of the 
lumber used in the United States or in Europe. 

The forest regions and lumber districts of the United States. 
The natural forest region of the United States comprises almost 
all the country between the Atlantic Coast and an ii regular line 
extending from the mouth of the Rio Grande, to the Canadian 
border near the western boundary of Minnesota (Fig 14 1); a 
large area in the highei legions of the Rocky Mountains, and the 
Pacific forests on the Sierra Nevada and Coast ranges. It is too 
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dry for tree growth on the lower lands of Cahiornm, of the Rocky 
Mountain region, the Great Basin, and also on the Gieat Plains. 
The prairie fires set by Indians to remove old grass from the 
pastures are supposed to have kept down the forest in large areas 
of the Mississippi Valley where tiees now thiive, when man 
gives them a chance. There are seven important lumber districts 
m the United States, although the forestry map based on varieties 
of trees gives five forest regions 

Northeastern district. The first of these seven districts is the 
noitheastern, compiising the upper New England and Adiiondack 
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Fig 140 — Michigan’s alarming lumbei record told most briefly It also tells 
much for every family withm 1500 miles of Michigan 


forests, occupying a highland with a climate rather too cold for 
satisfactory agriculture of nineteenth-century type Much of this 
cold country is impossible of tillage because of its steep and 
locky suiface. It was made rocky and also swampy and sandy 
by the woik of the overriding ice in the glacial epoch But its 
rocky, swampy, and sandy soils can, if propeily cared for, give us 
crops of wood indefinitely This lumber district, being easy of 
logging and near to cities, was the first in the United States to be 
largely developed The cold Winter and heavy snow of this 
northeastern highland are essential factois in the lumbei industry 
because the swamps and rocks, impassable by wagons in summer, 
are frozen firmly and covered by the deep snows of winter so that 
teams and tractors are able to sled the logs out to the stream 
bank where the melting of the snow in spring furnishes the 
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freshets which carry the logs downward to the mills (Fig 142). 
Thus Bangoi, Maine, on the Penobscot, became a sawmill center. 

The most important timber tree of this forest region was 
originally the while pine, a good timber tree yielding one of the 
very best of woods It is prized for its lightness, strength, dur- 
ability, freedom from warpmg, cracking, 01 shrinking, and the 
ease with which it can be worked. The spiuce is second, and 
the hemlock third in importance. The broad-leafed trees, includ- 



Fig 142 — Snow is almost as good as railroads for the Northern Lumber 
Industry Thief River Palls, Mum (United States Forest Service,) 


ing the maples, beeches, birches, and oak are often scattered 
through these forests, but they form a less important part of the 
forest growth in this and the next lumber district 

The Great Lakes district. The second lumber district is 
that aiound the Great Lakes. Climatically, geologically, and 
industrially it is a westward but separated extension of the New 
Yoik and New England field The lumber industiy of this 
district shows the westward development that has accompanied 
the advance of the American people across the continent (Fig. 
140). Lumbering in this district began in the lower peninsula of 
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Michigan, then went to the upper peninsula. Then Wisconsin 
succeeded Michigan as the leading state, but, as her foiests 
diminished she was m turn succeeded by Minnesota Minnesota 
has now been surpassed by the rapidly rising lumber districts in 
the South and on the Pacific Coast The exhaustion of the white 
pine especially has been the impetus to make the lumbeimen 
emigiate to new fields (Fig 144), and so thorough was the de- 



Fig, 143. — Percentage of total lumber production supplied by different sections 
of the United States 

struction of the forests that all the Lake states had become lum- 
ber importers by 1920 

The logging enterprises of the Upper Lakes have been a link; 
in a peculiar industrial cham The one-crop farming that has 
characterized the gram-producing farms of the Mississippi Valley 
especially in the early decades of their use made a great demand 
for labor at harvest time, so that a farm having upon it one man 
in winter suddenly needed two or three more at harvest time. 
The total result was a demand for lens of thousands of men for a 
few weeks in a locality which needed them no more until the next 
season. For many years thousands of men passed the winter in 
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the logging camps m the Upper Lake forests, felling trees and 
hauling logs to the stieam bank With the spring thaw, many 
of the choppers rode upon the log rafts down the Mississippi to 
sawmills upon its banks In late May they began the summer’s 
work as harvest hands in wheat fields of Texas, and followed the 
advancing harvest season northward through Oklahoma and into 
the wheat belts of Kansas They also hai vested hay and oats in 
that state and m Nebraska through July and early August, and 



Fig 144 — ^The shifting lumber supply as shown by percentage of output by 
states in iSSo, 1907 and 1922 (United States Forest Service ) 


then took up the harvesting of spring wheat in South Dakota, 
southern Minnesota, the Red River Valley of the North, and 
Manitoba They followed the threshers thiough the frost of the 
autumn, and with the coming of winter rode eastward on the 
grain-carrying railroads to take up then axes once more in the 
lumber camps 

Appalachian Highlands. The third lumber district is that of 
the Appalachian Highlands, reaching from southern New Yoik 
to the northern parts of Georgia and Alabama. This region of 
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plateau and mountains, becoming higher as it goes south and 
reaching its maximum elevation in North Carolina, extends the 
temperature of New England far into the south, and with it the 
trees of New England In this Appalachian district the steepness of 
the mountains and the small amount of snow make impossible the 
extended use of sleds as in the New England, Adirondack, and 
Great Lake forests, and the logs are moved to the mills on wagons 
or, in some cases, on chutes of logs oi steel down which the logs 
slide from the precipitous hills The timber has been almost en- 
tirely exhausted from the more accessible parts of this region By 
xgio carloads of lumber were regularly shipped into Pennsylvania 
districts from which 25 years ago it was sent out by the tiainload 

Hardwood forests. The fourth lumber clistiict is the middle 
region of hard woods extending from New York to Alabama, 
from Louisiana to the lower Great Lakes, and fiom Tennessee to 
the western edge of the Ozarks near the boundary of Kansas 
The evei greens, spruce, pines, and hemlocks hold the top of the 
Appalachians, and pine trees grow naturally upon the sandy 
Atlantic plain, but between these two on the lower slopes of the 
Appalachians and the hilly country leading up to them on both 
the eastern and western slopes is a large area where the forest is 
made up of the broad-leaved trees, oak, hickory, chestnut, tulip, 
black walnut, and to a lesser degree ash and basswood, classed 
as hard woods by the forest service 1 (see central forest in Fig. 
141) This is the region from which the Ameiican supply of these 
hardwood timbers has chiefly come Chattanooga, and Evans- 
ville, Indiana, are great lumber markets, while Memphis is the 
greatest hardwood market m the world 

* Commercial woods as classified by the forest service 
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Southern pine forests. The fifth iumbei district is that of the 
southern pines, extending in an almost continuous forest along 
the Atlantic coast plain flora Long Branch, New Jersey, to 
Austin, Texas (see Fig. 141). The most important tree in this 
distiict IS the yellow or hard pine The strength and hardness 
of this pine make it much prized for flooring, mteiior woodwork, 
and many othei uses In 1919 it furnished 37 per cent of all 
the lumber cut in the United Slates Various pines growing m 
this belt, particularly the short-leaf, loblolly, and slash pines 



Fig 14S — A Louisiana lumbei mill with a pond for log storage. (United 
States Forest Service ) 


grow very rapidly. Between i860 and 1900 they covered many 
abandoned corn and tobacco fields in Maryland, eastern Virginia, 
and North Caiolina with a growth large enough for the sawmill. 

Much of this southern country is sandy and level, some of it 
gently 1 oiling, but none of it is rugged. Lumbering is much 
easier than in New England or the Appalachian district. Much 
of It IS done' on temporary railroads which are put through the 
woods about 2,000 feet apart so that a donkey engine winding a 
cable 1,000 feet long can draw logs from any part of the woods 
to the side of the railroad track 

The ease of lumbering has made for reckless cutting, so that 
the passing of the pincy woods is imminent By 1920 four-fifths 
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of the original southern pine was gone. The cut-over pine lands 
of the South, estimated at nearly 8o million acres in 1924, are 
increasing at the late of 2 million acres each year The warm 
moist climate makes this one of the best sections for the tiees to 
replace themselves if properly caied for Under the practice of 
forestry the South can be one of the main souices of the nation’s 
softwoods, but the South, like the rest of the country, is still 
backward m protecting its foiests so as to insure legrowth. 

The combined coastwise and export trade in this southern 
lumber makes large shipments from the ports of Mobile, Alabama, 
Pensacola, Florida, Brunswick and Savannah, Georgia, Charles- 
ton, S C., New Beine, N C , and Noifolk, Va , while the small 
town of Gulfpoit, Miss , is one of the greatest lumbei -shipping 
points in the world Vast quantities of southern pine are also 
sent by rail into the Ohio and Mississippi Valleys 
Another impoitant timbei tree m the southern field is the 
cypiess, used for shingles and interioi work It is one of the few 
trees that vill giow in a swamp, where its loots must be under 
water The shifting souice of cypress well illustrates the grow- 
ing shortage of hmibei, and the reasons for its rise in puce. 
Norfolk used to be the great cypress maiket, but the comparative 
exhaustion of the Dismal Swamp supply caused Flonda to suc- 
ceed Noifolk, whereas scarcity in Florida has been followed by 
tlie rise of New Oileans as the chief maiket loi the product of 
this swamp foiest tiee fiom tlie swamps of the Mississippi bot- 
toms. Of inci easing impoi lance, too, aie the gum tiees, includ- 
ing tupelo, which, fonneily consideied woithless for lumber, were 
left standing while the cyiness was being taken out 
The Western Mississippi Valley and Rocky Mountain Dis- 
trict. The cential part of the Mississippi Valley noith of the 
Ozark Mountains and west of Indiana was almost treeless save for 
the lowei lands when occupied by the homesteadeis in the second 
and third quarters of the nineteenth centuiy Exception should 
be made of the moist lowlands along tlie streams where the growth 
of broad-leaf trees was of gieat value to the eaily settlers, fur- 
nisliing them with wood foi buildings and for fuel. At the North 
the humidity in the glacial swamps and the lakes had preseived 
forests west of the souice of the Mississippi (see Gieat Lakes 
district above) and at the South, the Gulf rains had extended 
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the southern forests over east Texas and the hardwood foiests 
over the Ozarks From the Missouri Rivei to the Rocky Moun- 
tains, from Canada to the Rio Grande was a timberless area with 
one oasis of foiest on the small highland, where the Black Hills 
of South Dakota and Wyommg, witli a greater rainfall, supported 
a rather inferior tree growth (see Fig. 141) 

Owing to the slight lamfall at low elevations, the Rocky Moun- 
tain forests glow only in high elevations (Fig 152), particulaily 
m the South, but the lessened heat and evapoiation make the 
aiea of the foiest inciease m Idaho and Montana. These Rocky 
Mountain foiests, because of their dependence upon elevation, 
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occul in scattered patches (see Fig 141, Forest Map of United 
States) which increase m and toward the North The percentage 
of forest area is comparatively small in New Mexico, but it has 
many more square miles of forest than has New Hampshire 
There are even several thousand square miles of fine open forest 
upon the plateaus of northeastern and central Arizona, and 
there are large extensions of this same plateau forest in the 
mountains of northern Mexico to which no railroads have yet 
been built. 

Owing to the prevailing coolness resultmg from elevation, 
the Rocky Mountain forests are mainly coniferous; they include 
chiefly the western yellow and lodge-pole pine, spruce, Douglas 
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fir, and western red cedar Seventy-five per cent of this area 
remains uncut but it is often hard to get out and it has been 
sadly injured by fires 

The Pacific Slope. The seventh forest district of the United 
States and the finest in the woild is that near the Pacific Coast. 
This foiest belt begins about latitude 35° in California, where it 



Fig 147 — Relief map of California. The treeless central plain is conspicuous 
m a state that is largely mountainous — an explanation of the importance of her 
timber resources (From Salisbury, Barrows, and Tower ) 

occupies the Sierra Nevada and Coast ranges, but low rainfall 
causes the great valley of that state lying between these moun- 
tains to be treeless, save along streams (Fig. 147), as are the 
lowlands farther south and east In northern California, parts 
of Oregon, and central Washington the forests cover not only 
both mountain langes, but most of the valleys between. The 
second system of mountains, as we go inland (Sierras and Cas- 
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Fig 148 — Western white pme, the product of centuries The best stands 
will cut 30,000 to 60,000 feet to' the acre (Blackwell Lumber Co , Coeiir 
D’Alene, Idaho ) 
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cades), bhaiply limits the lainfall so that, except upon the highei 
langes, theie is no foiest in the Great Basin between the east 
fiont of the Sierras and the Wasatch Mountains of Utah, nor 
between the Cascade Mountains of west cential Washington and 
Oregon and the mountains of Idaho, except where the Blue 
Mountains of noitheastern Oiegon lift their lands up into the al- 
titudes of moistuie and hence of ticcs 
The even climate, a good lainfall, fieedom fiom windstoims, 
and a diy summer, checking fungus action, permit the trees of 



Fig 149 — ^Where fires have burned we have a triple rum — loss of foiest, 
erosion of niountiun soil, and loss of water (Taken m the Rainier National 
Foiest, AVashmgton ) 


the Pacific forests to grow for ages and attain great size, as is 
shown hy the well-known big trees of California ^ But commer- 
cially moie important than these forest giants is the thick stand 
of California ledwood, and the Douglas fir in all thiee of the 
Pacific states This tree grows from 4 to 8 or even 10 ft m 
diameter with stiaight trunks 100 ft. and even more in length 
It is difficult work to get these huge logs to the sawmill Be- 
cause of this difficulty much fine timber is wasted As it is 

' The wood of the big trees is almost unbiirndble and the thick bark holds 
water in a most unusual way— a great pair of fire protective qualities 
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utterly impossible to haul them on an ordinary wagon, they are 
sometimes diagged by donkey engines or long teams ol oxen over 
a roadbed paved with small logs. Oftener they are taken on 
temporary railways, and sometimes they are allowed to slide 
by gravity down log chutes The largest must often be split 
by blasting before they can be moved at all. The lumber is 
manufactured in the largest and most perfect lumber mills in 
the United States, some of them using eveiy particle of the log 



Fig 150 — One of our crimes against posterity is tins Georgia sawmill 
slab file that burned for 25 years without stopping (United States 
Forest Service ) 


that IS brought to their wonderful machinery. A typical mill may 
produce shingles, lumber, and match-sticks fiom the finest por- 
tions of the logs, while the sawdust and bark feed the engine fires. 
Usually, however, theie is an extra fiie burning unused waste. 
Sailing vessels have for years loaded at Seattle and Tacoma, Wash , 
Vancouver, B C , Euieka and Humboldt, Cal , to carry this most 
excellent timber to maikets of South America, Australia, Japan, 
South Afiica, and even to England, France, and Germany, a 
voyage much longer than half the distance around the world. 
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The increased price of lumber m Ihe United States permits 
the Pacific Coast lumbei to be earned across the continent to 
Chicago and even to New Yoik, and it has become an impoitant 
article of height eastwaid upon the transcontinental railways. 
The thiee Pacific Coast states now contain more than half of 
our remaining saw tiinbei 

Alaskan forests. The forests of Alaska aie a continuation 
of those of Biitish Columbia and those of British Columbia aie 
a continuation of those of adjacent parts of the United States. 
In the sou them part of Alaska, especially on the rather narrow 
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Pacific Slope, there is a heavy rainfall and a consideiable aiea 
of dense forests. In the inteiioi of Alaska there is also forest 
growth along most of the streams, and the wood thus supplied 
has been of great aid in the operation of steamboats and for 
cabins and fuel for men hunting gold along those streams. But 
little of this timber of mteiioi Alaska is large enough for the 
sawmill, its rate of giowth is slow and it has had serious fire 
injury. However, it offers possibilities for paper making, for 
which purpose small trees are as suitable as laige ones 
The forest policy of the United States. The Euiopean ex- 
perience of deforesting, timber scarcity and the resulting soil 
loss, tree planting, and forestry has at last been heeded to some 
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extent by the United States, especially since the using price of 
lumber, beginning about igoo, has called the attention of all 
classes to the impending scarcity of timber Careful estimates 
by forestry experts indicate that at the piesent rate of use our 
timber supply will last possibly forty years, and that the rate of 
use is not likely to increase because of price limitations (see Fig 
146) Therefore, our national government has set apart as na- 
tional forests those parts of the government land which are unfit 
for agriculture but which have trees upon them. The map of 
national forests (see Fig 152) shows that they comprise large 
areas, mainly west of the Mississippi River, being nearly four 
times as large as New England, and comprising about one-fifth 
of the standing timber of the United States The national for- 
ests of California alone cover 29,000 square miles, an area one- 
half as great as New England Many of our states also own 
timber lands, but these are chiefly cut-ovei and burned-over 
tracts which have reverted to the state because no one will pay 
the taxes 

The United States Forest Service, besides the all-important 
function of file protection, manages the cutting and refoiesta,tion 
of the national forests m a scientific manner We may expect 
a steadily increasing output of lumber from this source, chiefly 
by the sale of full-grown trees to sawmill owners under condi- 
tions of cutting that will not destroy the growing trees The 
Forest Service recently opened up for sale and development a 
tract of 550,000 acres m eastern Oregon, estimated to contain 
7 billion feet of mature saw timber The cutting of this timber is 
so hedged about by thrifty rules that instead of wholesale de- 
struction of old and young trees alike, the timber trees will be 
removed carefully and the saplings safeguarded, so there will be a 
permanent yearly supply of 50 to 60 million board feet from that 
forest Our timber needs will compel us, as our population ad- 
vances, to take better and better care of our forests, and to elim- 
inate waste in lumbering The Forest Service estimates that 
careless cutting and milling loses 13 per cent of our lumber cut. 
We have thus far been chiefly in the hunter stage as regards 
lumber production. Just as the hunter goes out and shoots a 
wild rabbit, so the woodsman cuts a wild tree which nature sim- 
ilarly has provided. The systematic care of the forest increases 
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Fig 152. — ^Map showing distnbution of the National Forests, 1924 Compare this with a physical map (sho-winj 
movmtams) and Fig. 67 showmg nnappropiiated, unreserved government land (United States Forest Service ) 
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its productivity several fold In 1923 we were cutting timber 
four times as fast as we were growing it 
Great inciease is also possible through the mtioduction of 
foreign trees. The bamboo, the great mainstay of the Japanese, 
thrives in paits of the Gulf region. The camphor tiee grows well 
m Floiida, and in California the eucalyptus, an Australian genus, 
has been found so piofitable that good agricultural land has 
been planted with it This tree is phenomenal in that it grows 
to great size with great speed and at the same time makes a 



Fig 1S3. — "After man the desert ” These locks were coveied with 
trees, loots and black soil before the forest fire Mt, Taboi, Rutland 
Co , Vt (United States Forest Service ) 


very durable wood Owing to its peculiar oil the wood is com- 
paiative'y free from the ravages of boring insects and it is es- 
pecially desirable for marine piling in docks and wharves, be- 
cause the oil protects it from the effects of insects and water. 

Naval stores and tanbark. Important among the many minor 
industries of the forest is the prepaiation of naval stores, the 
name applied to turpentine and resin, pioducts of the sap of 
certain pine trees Resin is the product lemaining aftei tur- 
pentine has been distilled from pine sap. The chief center of 
production is in the long-leaf pine forests of the southeastern 
United States, Charleston, Savannah, Jacksonville, Pensacola, 
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and Mobile, being impoitant points of shipment The manufac- 
ture of naval stores, as cairied on in the southern United States, 
IS very injurious to the forests Tlie sap gatherer makes great 
wounds in the base of the tice from which m a few years it 
bleeds to death During the piocess it is exposed to easy de- 
stiuction by fiic, and is easily over turned by wind storms, A 
newer way of turpentining, known as the cup and gutter method, 
does not gash the tree so deeply, and greatly prolongs its life 
and yield Inasmuch as the slabs which are burned oi wasted 
aiound many southern sawmills (Fig 150) also contain laige 
quantities of sap, as do the small bianclies and tops which aie 
left in the woods, it is likely that the near future will see moie 
economic methods of gathering naval stores Some processes 
already discovered take all this refuse wood, soak the sap from 
it for distillation and leave the pulp thus purified foi making 
papei The French gather turpentine much more efiectively 
than we do. 

Another industry which has caused great destruction of Amer- 
ican forests IS the gatheiing of baik for tanning The chief bade 
trees arc the hemlock and certain species of oak growing from 
Pennsylvania southward on both slopes of the Appalachians. Mil- 
lions of good tiees have been cut down for theii tanbaik alone, 
the bunks being allowed to rot. This shameful waste of logs 
goes on to some extent in the eastern country and also in Cali- 
fornia, where in the Coast Range theie is considerable collection 
of tanbaik from one of the western oaks that grows among the 
redwoods. The taiibark district of Wisconsin and Michigan 
(chiefly hemlock) is second to the Appalachian in output. More 
detailed infoimation about this industry will be found in the 
chapter on Leather 

Wood manufactures. The manufactuie of the heavy log into 
rough lumber naturally clings to the forest, although special 
conations cause some export of logs, especially of such high 
quahty woods as mahogany and walnut The further manufac- 
ture of lumber, usually earned on in planing mills where the 
rough boards are finished, tends to concentiate near the market 
in bi near centers where buildmg opeiations are largely carried 
on, since the rough lumber is more easily moved and .stored 
than the easily injured dressed plank or the sash, doors, blinds. 
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and special shapes that the planing miU turns out for the builder. 
Theie is a gi owing tendency, however, to attach the planing 
mill to the sawmill. 

The same factois tend to locate furmture manufacture in gieat 
centers of consumption, especially in timber-importing countries. 
Thus London is both maiket foi product and center for raw ma- 
teiial because the imported wood is unloaded there from the 
ships Owing to an early start when near-by timbei supplies 
were abundant, and to very low freight rates since, we have had 
a great furniture industry developed near the former area of 
wood supply in Grand Rapids and other towns of the Lower 
Peninsula of Michigan, in Evansville, Indiana, and more recently 
the same industry is rapidly increasing m North Carolina The 
recently perfected “knock-down” system of furniture making, 
which has been extended to boats and even houses, has helped 
many such cities to maintain their wood-working industry even 
after the near-by timber supply has been exhausted. The ex- 
pense of importing the raw lumber is balanced by the saving 
in freight made by the “knock-down” system Furniture is ex- 
pensive to ship, not so much because of its weight, but because 
of Its bulk. “Knock-down” furniture can be taken to pieces, 
permitting economy of space in shipping In this way the parts 
of boxes and barrels (called shocks) are shipped ready to put up 

The sudden increase m the manufacture of veneer and its use 
for cheap industiial pui poses is suggestive of the advancing 
economy of wood that scarcity and high prices are forcing upon 
us Veneer is wood sliced into thin sheets like pasteboard or 
even like paper 

“Formerly veneer making was confined to a few hardwoods se- 
lected foi beauty of gram and used as an exterior finish for high- 
grade furniture and cabinet woik With the improvement of 
veneer machinery and methods of drying there has developed a 
large demand for veneers cut from cheap woods and used for 
packing boxes, beriy cups, fiuit baskets, veneer barrels, drawer 
bottoms, filling in three-ply lumber, glass backing, and novelties, 
such as butter dishes, wooden plates, and fancy confectionery 
packages 

“On account of the constantly mcreasmg price of hardwood 
lumber used for makmg furmture, fixtures, and cabinets, built-up 
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lumbei, which is usually made of three-ply veneei, is being ex- 
tensively substituted In manufacturing this built-up mateiial, 
it IS possible to use woods which heretofoie have been but raiely 
used, owing to their tendency to twist and warp when sawed 
into lumber” (Bweaic of Forestry Eepoit) For many purposes 
this built-up lumber is better than the “natural” lumbei 

Paper. In 1870 when cotton, linen, and woolen rags were the 
chief dependence of the paper manufacturers, it would have 
seemed preposterous to place a discussion of the paper industry 
111 a chapter dealing with forests and forest industiies, but this is 
an industry which has been completely transformed by changes 
in raw material since that time 

Paper is made ot matted fibeis Nearly all plants have cellu- 
lose fibers in them and as indefinite numbers of vegetable mate- 
rials will make paper, the actual choice of materials is decided 
by the lelaLivc quality and the cost For two or three centuries 
cotton, linen, and woolen rags were the chief dependence for 
paper making. In 1857 an Englishman invented a process of 
making paper from a tough grass called esparto, which grows 
well on and, sandy, and rocky land and is found wild over large 
areas in the Barbaiy States of north Africa and in Spain. In 
less than 30 years after its intioduction it assumed an impor- 
tance in English paper making greater than that of rags. By 
1901 esparto was far outranked by the predominating wood pulp, 
which opened up to the paper industry a vast supply of materials 
at a relatively low cost. 

Wood IS pulped by mechanical processes of which the chief 
are simply grinding or cooking m chemical solutions, which elim- 
inate aU woody substances but the cellulose fibers, the chief 
basis for paper manufacture. The fibers float in water which is 
kept at a uniform soupy thickness by stirring. For centuries 
paper making was a handicraft carried on by the paper maker 
and his family, who dipped sieves into vats of floating fibei and 
carefully lifted out upon the wire gauze enough fiber to produce a 
sheet of paper when piopeily dried. Now machines turn out 
more than 500 feet per minute and send it away from the fac- 
tory in sheets often miles 111 length wound upon spools into rolls 
3 or 4 feet in diameter. If the paper is to be used foi writing 
purposes, the spaces between the fibers are closed by a process 
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called sizing, which fills up the pores with material chiefly com- 
posed of china-clay, lesin, alum, and talc, a process that greatly 
adds to the weight of the paper While the expensive hand 
method of paper making prevailed, its price was high, and de- 
mand for it small The discovery of wood pulp and the inven- 
tion of machines to turn out paper in quantity has made it cheap 
enough for a wide variety of uses. 

Paper from wood. The manufacture of paper from wood 
pulp was begun in the United States m 1866, and tree trunks ^ 
now make the greater part of the world’s paper. 

Before the pulp era, our paper mills, like our woolen mills, had 
been clustered along small streams in the vicinity of centers of 
population The great increase in the use of wood pulp for paper 
in the United States since 1890 has caused the transfer of the 
center of the paper mdustiy away from the market to the forest 
districts of the New England and Lake states. Spruce, originally 
so common in this region, furnishes nearly three-fifths of the 
pulp wood consumed in this country, and two-thiids of the pulp 
mills of the country use water-power because, when available, it 
IS the cheapest source for the great amount of energy required to 
grind the wood into pulp So important is this relationship of 
water-power to paper making that two-thirds of the water- 
power utilization in the United States is in the paper mills The 
combination of water-power and spruce logs makes the states 
of northern New England and the Lake district the greatest 
paper-manufacturing district in the Umted States. Relatively 
pure water is very impoitant in paper making, Massachusetts 
leads in the making of rag and fine writing papers, for the manu- 
facture of which Holyoke, on one of the falls of the Connecticut, 
with twenty paper mills, is the most specialized center in the 
United States. Pennsylvania, Oliio, and Michigan also rank high 
in the manufacture of this type of fine paper 

The cheapest wood pulp paper is simply ground wood which 

' The cheapness of this material greatly depressed the trade in, and reduced 
the price of esparto grass, which had been a staple export of many of the Arab 
tabes of north Africa The resultant hard times produced discontent, which, 
as IS commonly the case, was blamed upon the Government, and the French 
rulers of Algiers had serious tiouble with die tribesmen who found themselves 
poverty stricken through the loss that followed the declme m the esparto trade 
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makes the flimsy' and perishable newspaper The bettei and 
moie expensive kinds are made of chemical wood pulp to which 
rag pulp is added to give a supeiior surface. High-giade wilting 
and hook papers aie largely made of spruce and poplai (aspen) 
wood and rags, the woods for these papeis being pulped by a 
chemical piocess to give it longer and stionger fibei. Two-thirds 
of the news print papci, piactically all made of spruce, comes 
from the Adirondack and New England highlands, while thiee- 
fourths of the remainder is made on the southern edge of the 
upper lake foiests m Wisconsin. 

Paper industry leads to forestry. A papei mill with its water- 
wheels and heavy machines is expensive, and the impossibility of 
moving it makes it necessaiy that a paper company shall be sure 
of its wood supply To do this they must often own the land, 
and, since they cannot flit from tiact to tract after the manner 
of lumber manufactureis, some of the paper companies owning 
large areas of spruce land became the earliest large timber owneis 
in the United States to piotcct their forests and cut them ration- 
ally — forestiy. As their enterprises aie often located in the deep 
forest, the companies must sometimes even build and own the 
towns in which the people live who make their paper. A good 
example of this is affoided by the town of Milhnocket, Maine, 
where a huge papei mill turning out 250 tons of paper per day, 
was located far in the forest beside a great waterfall A special 
railroad was extended to it, and the town built aiound the mill 
The plant cost $25,000,000 — ^an excellent evidence of the im- 
possibility of moving and of the consequent necessity for conser- 
vation of wood supply, both by avoiding wasteful cutting and by 
replanting the burnt-over lands, but above all by the stopping of 
fires This same company owns over a million acies of foiest 
land fiom which to diaw its pulp-wood. 

The paper industry is undergoing a change in the source of its 
raw material, since it has been demonstiated that a large number 
of native woods can he used. Already twenty species, including 
southern pine, hemlock and miscellaneous hardwoods aie in use 

Paper from straw. In the eastern part of the wheat belt in 
Ohio, Indiana, and Illinois, there is a considerable paper industry 
usmg straw, which makes cheap wrapping paper and strawboard, 
the so-called pasteboard of common use. Wheat, oats, and rye 
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straw IS used, rye being considered best This is an industry 
which might easily move west and northwest with the moving 
wheat fields. Straw is used for making specialized paper prod- 
ucts and is not competing with the use of wood 

Our commerce in paper. No other people in the world use 
so much paper as do the people of the United States with their 
laige consumption of newspapers, magazines, books, wrapping 
paper, and advertising. We nnpoit rags horn Europe by the 
hundreds of millions of pounds. From Canada we are getting 
over a million tons of pulp wood, half a million tons of pulp, and 
nearly a million tons of manufactured newspunt paper annually. 
One of the surprises of commerce is the import from Europe of 
nearly half a million tons of pulp wood, chiefly from Norway,, 
Sweden, and Finland American forests furmsh less than half of 
oui huge paper consumption Exports of paper fiom the United 
States are only 2 per cent as laige as the amount we use 

Questions 

1 Are planing mills and sawmills commonly found m the same localities? 
Why? 

2 Would the Upper New England forests be more valuable 01 less, if they 
had the winter of Tennessee or Maryland? 

3 Explain from the map why Chattanooga, Evansville, and Memphis each 
ranks high as a lumber market 

4 Explain how environment makes diBerenl methods of logging 

^ The big tree (species sequoia) grows well in some eastern locations May 
we expect it to get as large as m California? 

6 What IS the effect of the discovery of chemical tanning materials on 
the future price of lumber^ 

y Why do different manufacturers usmg wood regard forestry differently? 

8 Should a factory for the manufacture of fine furniture be in a big city 
or a big torest? 

9 How did an invention in paper-making cause rebellion m distant lands? 

10 Explain how “built up lumber” is made of thiee-ply veneer Can 
you find out how the thiee layers of veneer arc arranged so as to avoid waip- 
ing that would occur if the same wood were used in the ordinary way? Men- 
tion several articles of furniture m which you have seen “built up” lumber. 

11 How has chemistry made a contribution to mdustiy? 
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FIBERS, TEXTILES, AND CLOTHING 

The United States, with its gieat lead in cotton giowing, is the 
greatest factor in the production of raw material for the world’s 
clothing The United Kingdom has a similar leadership in the 
textile manufactures, one-seventh of her workers being employed 
with textiles and clothing, while in the United States but one- 
sixteenth aie so employed The clothing of mankind is the 
product of wide-reaching woild industries, which, with the pro- 
duction of the raw materials, touch in varying degrees all coun- 
tries. A multitude of fibers contribute, but cotton is much the 
most impoitant In an average year we use five or six times as 
much law cotton as scoured wool, its closest rival. 

I The Supply or Raw Cotton 

The universal use of cotton. It is probable that few leaders 
of this book ever saw a person into whose clothing cotton did not 
enter in some pait, for it is alike the raiment of princes and of 
primitive peoples. 

Cotton was in extensive and general use in India as much as 
twenty-seven cenluiies ago. Unlike most other important plants, 
its distribution throughout parts of the world suited to it took 
place at a very early time, probably by natural means, for 
Columbus and other discoveiers found it m general use in the 
West Indies, Brazil, Mexico, and the Pacific Islands 

Until tlie end of the eighteenth century it was one of the most 
■expensive of fibers, because hand labor was the only method of 
separating 'the fiber from the seed The difficulty and slowness of 
this work made cotton more expensive than wool and linen, and 
•caused it to be relatively more expensive than silk now is. The 
ipoor of 1790 had to choose between wool, linen, and leather, and 
this last material, in the form of workmen’s clothing, played a 
much more important part than now in man’s raiment. 
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FIBERS, TEXTILES, AND CLOTHING 


255 


Revolution through the cotton gin. Before the invention of 
the cotton gin in 1793 a day’s work was required to pick out the 
seeds from one to two pounds of cotton fiber The cotton gin 
did tliis work rapidly, and so 1 educed the price of cotton that it 
descended from a luxury to a necessity and a great industry 
sprang up ^ The gin and tillage machineiy promptly transfeired 
It from the class of garden and hand-labor crops, to the class of 
machine-grown field crops. The cheapened production and in- 
creased demand shifted the cotton-growing area tiom a legion of 
cheap labor to one of cheap land, fiom the populous Indies to 
the broad fields of the almost empty South. The year before 



Fig 154 —The United States has been for years the largest cotton producer 
with Egypt and India as the nearest rivals (United States Dept Agi ) 

the invention of the cotton gin the Ameiican crop was so insig- 
nificant that the United States had in a treaty willingly promised 
to expoit no cotton to Great Britain, but within less than forty 
years we were sending Britain ovei two-thuds of her imports. 
It was the leading article of Ameiican exjroit for many decades, 
during which it was frequently declared that “cotton is King ” 
While it is not now so relatively conspicuous or so politically 
dominant, it is still a towering export, and some years both 
before and since the Woild War its exirort value has exceeded 
that of flour, meat, and dairy products combined. 


^ The influence of cotton on slavery and of slaveiy on the history of the United 
States is an interesting bit of the economic explanation of history 
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Diiiing the centuiy following the invention of the gin, cotton 
became the wcll-nigh umveisal clothing It has almost entiiely 
leplacecl linen, is with incicasmg success competing with wool in 
the soft and waim flannelettes and canton flannel, and it is also 
very geneially mixed with wool in the piodiiction of cloth, to 
■which it adds cheapness and in some cases dm ability. Other 



Fig ISS— The branching habit of the cotton jilant and its unc\on iipen- 
ing has long baffled the invcntois of picking machines (United States Tlcpt 
Agr) 


cotton fabrics, such as sateen, gieatly resemble silk, wdiile inei- 
cenzed cotton is often sold as .silk, so that cotton is being used 
as a substitute for this inoie expensive fibei also 
j; Natural cotton regions. Cotton, is a woolly fiber attached 
jlo the seeds of a shrubby plant and contained in a pod or boll, 
■which at iipening time opens so tlmt the white fiber piotrudes 
in a mass about the size of a small apple (Fig. 155) Naturally 
tropical and sub-tropical, the plant will giow almost eveiywheie 
tliroughout the -world between 40° north and 30° south The 
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noithwaid growth of cotton is limited by the requiiement of 
about seven months of frost-free weathei (see Fig 75 of fiost- 
free periods). It also needs a good summer rainfall without too 
gieat an excess of ram, a uniformly waiin summer rvithout too 
excessive heat, and bright sunshine A frost-fiee season from 
April I to Nov I is thus a necessity unless the plants are staited 
under glass. Owing to combinations of geographical and in- 


Fio 155 A —Community cotton gin owned and operated by negroes in Ala- 
bama The wagons are loaded with seed cotton as it comes from the field. 

dustiial conditions, it is exported as yet from few and compaia- 
tivcly small aieas and thus m its distribution throughout the 
entile world, it gives use to a gieat commerce 
The possible cotton area in the United States. It is estimated 
that 700,000 squaie miles of the southern pait of the United 
States have a climate suitable foi cotton Owing to the ease of 
injury by too much ram and cloudy weather the coast districts 
of South Atlantic states are not so well fitted as the districts 
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further inland where the greatest centers of cotton production 
are found (Fig 156) The small propoition of our cotton belt 
actually in cotton at one tune shows great possibility of incieased 
production In 1S79, 20,000 square miles weie in cotton. This 
was piactically doubled 111 1898, but by 1923 it had not leached 
one-twelfth of the total 700,000 square miles of possible cotton 
land It is thus evident that the cotton output can be increased 
seveial fold while other ciops can also be largely grown in the 
same belt 

Method of growing. The cotton seeds, about the size of a 
small pea, aie planted thickly in rows in March and April As 
soon as the plants are established, they are thinned with hoes, 
after winch frequent cultivations with the plow or cultivator are 
needed to keep down the weeds and to break up the top soil to 
stop evaporation 

The picking of the fiber, which has thus far baffled all machin- 
reiy, must be done by hand. Because the cotton does not all 
iipen at once, the field must be “picked over” several times 
befoie the crop is all harvested. The large amount of work 
involved makes picking the limiting factor in cotton glowing. 
Owing to the light nature of the work, much of it is done by 
women and children. 

j The cotton-growing industry has been seriously threatened by 

I a voracious insect, the cotton boll-weevil. It came to us appar- 
ently fiom Mexico and its young destroy the crop by tunneling 
through the unopened boll and blasting it. The damage has 
amounted to hundreds of millions of dollais, but a compensating 
feature is that it is forcing tlie Soutli to develop a more diversi- 
fied agriculture for which it has very great lesources. The ease 
with which the grower’s cotton crop, keeping indefinitely, easily 
handled, and king of money crops, could be mortgaged, and tlie 
great difficulty of mortgaging any other crop were factory m the 
establishment of the great crop-mortgage system in the South 
after the Civil War. 

This mortgage system still continues to some extent and has 
been an important factor in the continuance of a one-crop agii- 
culture in which very few supply crops are grown, so that even 
the hay eaten by the mule that plows the cotton is often im- 
ported in bales from north of the Ohio or west of the Mississippi. 
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The man who advances the money to the cotton growei does not 
encoinage the growth of other crops, noi the development of a 
more rational agriculture, because no other crop is so easily mort- 
gaged, so easily kept, or so readily salable as cotton Thus the 
South, which has excellent natural facilities for the development 
of hve-stock industiies and tire growth of forage crops, continues 
(in some parts) to import mules, hay, corn, butter, cheese, and 
pork, which it might produce as cheaply as any other part of the 
woild, if not more cheaply (see chapter on live stock). 

Important cotton districts. Cotton rs grown from Norfolk, 
Va , to Austin, Texas, and up the Mississippi to Memphis (see 
Fig 156), but three localities with unusual soils stand out con- 
spicuousty One is the rich, black piaine of Texas, another the 
so-called Mississipjri “bottoms,” a teiin chiefly applied to the 
alluvial land to the east of the Mississippi River between Mem- 
phis and Vicksburg, which is occasionally fertilized by the mud 
deposited when the river overflows its banks and floods the whole 
region The third distiict m which the natural fcitility of the 
soil suffices to make cotton unusually important is m Georgia and 
Caiohna where two wide belts of fertile clays are sepaiated by a 
strip of less fertile sand The centei of cotton production has 
steadily moved to the west during the last seventy years As 
the boll-weevil came on from the west cotton production fled 
-eastward before him Now that the weevil is all ovei the cotton 
belt, Texas still produces more cotton than any other state 

Kinds of cotton. The fibers of the ordinary upland cotton, 
the chief product of the United States, are a little less than one 
inch in length, hut a variety known as Sea Isle cotton, consideied 
the best in the world, has fibers as much as two and one-half 
inches in length. This produces a superior thread and com- 
mands a high price for use m the manufacture of fine fabrics 
Sea Isle fiber is chiefly grown along the low sandy islands (bar- 
lici beaches) off the coast of South Caiohna and Georgia, and 
seems to require heavy lam, much moisture, and the slightly 
saline soil and air of shore districts It also does fairly well for 
I some distance inland m southein Georgia and northern Florida. 

Because of the dry climate, Egyptian cotton is superior to our 
own for knit goods, and for this reason the United Stales im- 
ports from 150,000 to 350,000 bales each year, an amount greater 
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than oiii total cotton consumption of 1830 Within the last few 
yeArs it has been found that the conditions of the lowei Colorado 
basin in California and Arizona, because of the great similarity 
of climate, produce cotton that is quite the equal of tliat of 
Egypt The Egyptian aiea is stiictly limited by irrigation, as is 
our own The production of Egyptian cotton in America rose 
to 100,000 bales in 1920, and some of it was grown in the great 
valley of Caliloinia 

Probable improvements in America. The boll-weevil gave 
the industry a great shock, but Inmdieds of keen minds are fight- 



Fig 157 — United States cotton production, three-yeai average 


ing him wnth poison, new varieties of cotton, and natural enemies. 
With the continued rapid spread of more scientific agriculture, 
with crop rotation and anunal husbandry in the cotton belt of 
the United States, the pioductioii can piobably be incieased 
several fold during the piesent centuiy The invention of a 
successful cotton-picking machine, for which mventois con- 
tinually stiive, would work a great revolution by removing the 
greatest labor element m its production and putting it nearly on 
a par with wheat, oats, and corn, in all of which ciops machinery 
has made possible the w’orking of many acics by a single individ- 
ual The cotton gin brought great emancipation to cotton glow- 
ing, hut cotton picking still depends upon human fingers. This 
alone restiicts the possible production to a fraction of what it 
might be with a successful machine picker. The stumilus to the 
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bleeding of early matuiing varieties of cotton, produced by the 
boll-weevil outbieak, is likely to permit the northward extension 
of cotton growing m this and otliei lands 

By-products from cotton. The cotton seed, one of the most 
nutritious of substances, was foi a long time thiown away, or 
even burned. Later it was returned to the fields as fertilizer. 
Then came the discoveiies that the oil in which it was so rich 
could be extracted by heavy presses and put to many and rapidly 
increasing uses The manufacture of cotton-seed oil is now an 
impoitant industry throughout the South. Ovei 4 million tons 
of cotton seed aie now crushed annually, the crop of 1921 bringing 
$30 pel ton to the grower A ton makes from 36 to 40 gallons 
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Fig 1S8. — World’s cotton production, three-year average. 


of oil The manufacture of laid substitutes now consumes from 
85 to 90 per cent of the cotton-seed oil It is also lefined and 
used as a salad oil. It resembles olive oil in food value, but 
unlilce olive oil, it becomes rancid when exposed to the an foi a 
few weeks The great iiclmess of the cotton-seed meal in pro- 
teid, of which it is now the cheapest available source, has led 
to its utilization as food for dairy cows, for which it is shipped 
to every important center of butter and cheese production in 
the United States, Canada, and Europe. Its satisfactory use as 
a breadstuff for human food rich in proteid has been demon- 
strated, but hmnans change their diet much moie slowly than 
cows do. 

2 . Manufacture and Trade in Cotton Cloth 

Spinning and weaving in the hand-labor era. Fibers of any 
sort, when twisted around each other, tend to cling together and 
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form a thread, string, oi lope Cotton, being a flat hollow tube, 
has unusual spinning qualities Pimiitive peoples in every con- 
tinent have some method of spinning, also devices for weaving. 
Eoi ages thiead laboiiously spun by hand was woven into cloth 
in hand looms, the industry being earned on m the homes of 
the workers even uhen the pioduct was intended for sale Some 
people were spinners, others did the weaving, and cloth making 



Fig 159 — modern loom Spools of yarn to die right Cardboard pat- 
terns overhead at left Roll of finished cloth near floor at left (Crompton 
Knowles Loom Works, Worcester, Mass ) 


foi sale was a common household by-industry thioughout the 
western woild in the middle of the eighteenth century Late m 
the eighteenth centiuy thiee machines levolutionized the clothing 
industiy of the world and also the history of the United States 
and of England One invention demands and usually produces 
anothei The spuming machine (1764), by providing more yarn 
than could be woven by the older methods, demanded weaving 
machines (invented 1787) (Fig 159), and the weaving machines 
in turn demanded more cotton In answer to this demand came 
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the cotton gin (1793), which, as we have seen, greatly increased 
the production of the law material, six years after the power 
loom had made cotton scarce Cotton quickly became cheap 
This combination of spinning machines, weaving machines, 
cheap cotton, and the coal and the non lesoiiices of England, 
enabled that countiy to foige rapidly ahead in cotton manufac- 
tuie especially while all the continent of Em ope was distuibed 
with the tuimoil of Napoleon’s wais In 1785, the export of 
cotton goods fioin England was woith a million pounds sterling 
(about 5 million dollais), in 1S15 it was 22 million pounds, and 
duiing this peiiod it incieased from 5 pei cent of Biitish exports 
to 38 per cent 

That short period of thirty years produced greater change in 
British industry than many pievious centimes had made It has 
been well called the Industrial Revolution, and, like inventions, 
machines, and styles, it has spread and is spreading to many 
countries. Befoic this revolution, man used little artificial power 
and the manufactuier often lived in the village 01 m the country 
where he gardened, kept some live stock, and woiked on near-by 
farms He was near to the food supply and had opportunity to 
use his extra time to good advantage Industry was organized 
around a man’s time Aftei tlie Industiial Revolution, the 
workei found himself living in a city tenement to be near his 
steam-diiven machine in the big factory. Industiy was organ- 
ized around a machine, a macinne’s hme. Man was away from 
the earth, the one great resource. He had no chance to produce 
food in his odd moments and was dependent upon the factory 
wage and unpoitcd food. As a lesult England’s people have 
suffered some physical degeneration 

It IS entirely eironeous to think of the machines of modem 
manufacUuing as having completed then evolution. Mechanical 
improvement is going forward as rapidly noiv as ever, and to 
this improvement the textile mdustiy is no exception. The com- 
pleted modern cotton mill is large and often costs moie than a 
million dollais While one plant often completes the process, it 
is still a characteiistic of the cotton-manufactuimg mdustiy that 
the yarn is made in one place and the cloth in another, as w^as 
done m the days of the wheel and hand loom. Thus, England 
is sending yarn to the Fai East to be theie woven into cloth; 
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Japan and India are sending yarn to China, the mills of Massa- 
chusetts aie sending yam to Philadelphia, and the mills of 
Philadelphia are sending yarn to Rhode Island, while a wagon 
caiiying yarn fiom mill to mill is a common sight m every cot- 
ton manufacturing city AU this means a waste of effort and 
consequently higher puces for cotton goods than necessary 

Present distribution of cotton manufacture. During the 
nineteenth centuiy, cotton factories spiead to many countiies, and 
cotton cloth has traveled to the ends of the eaith The spinmng 
wheel has disappeared before steam-borne commerce in ever- 
widening elides, until now it lingers only in exceedingly remote 
locations, wheie it continues, not because it is impossible to trans- 
port cotton cloth, but chiefly because it is impossible to send out 
any product with which to pay for it In the United States, the 
old method still peisists in a few places in the Appalachian plat- 
eaus of eastern Kentucky and North Carolina 

Relation of cotton manufacture to density of population. 
The world’s cotton mills piodtice many varieties of cloth, from the 
coarsest to the finest, and the distribution of the factories making 
diflerent kinds is an admirable illustration of the effect of dense 
population upon manufactuimg industries. A pound of raw cotton 
may, with much fabrication, become seveial dollars’ worth of 
the best machine-made lace, or it may become a yaid or less 
of coarse, heav)^ cotton duck Seveial times as much labor and 
capital aie lequned to produce the finer of these twm products, 
even if machine made, while if the lace is made by hand it takes 
vastly moie labor than that required for machine lace Brussels 
has been the center of the world’s hand-made lace industry for 
the natuial reason that it has been the metropolis of the most 
densely peopled nation Much of the lace is made by the Bel- 
gian peasants in the intervals of then fann work — a means by 
which they retain the great advantage of the domestic system — 
steady employment. 

The United States has an instructive distribution of the indus- 
tiy into legions of coarse and fine production The aveiage 
annual consumption of raw cotton per spindle in the South in 
1880 was 155 pounds, in 1905, 119 pounds, and in 1919, 104 
pounds In Massachusetts it was 72 pounds in 1905, 59 pounds 
in 1919, while in England it was 40 pounds. The cloth of the 
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southern cotton mills was and is theiefore much coarsei than 
the Biitish or the New England product Speaking broadly, the 
South is, in its cotton cloth, exporting primarily its raw material. 
New England and Old England aie exporting primarily their 
labor The product of the Middle Atlantic states, as might be 
expected, is midway in fineness between that of New England 
and the South 

In the United States the manufacture of cotton is concentra- 
ted in the region east of the Appalachians, in a long belt from 
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Fig 160 — Value of United Stales cotton manufactuies, three-year average. 

Maine to Alabama, with its greatest centeis in New England 
and at the eastern base of the Appalachians m the Carolinas and 
Georgia, with a lesser center in Philadelphia (Fig. i6o). New 
England, witli i8 million spindles, leads in cotton manufacturing 
although the southern states with i6 million spindles are already 
consuming more cotton in a single year than does New England. 
Duiing the decade from 1909 to 1919 the number of spindles in 
New England increased 14 per cent while in the cotton-gi owing 
states they increased 42 per cent New England is making the finer 
and more valuable fabrics, and seems likely to retain this specialty 
The leading cotton-manufacturing city in the United Stales is 
Fall River, Massachusetts, where the little Fall River tumbles 
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down to the sea and develops enough power to stait the first 
mill. Being at a head of a bay, it has a good harbor and can 
take advantage of ocean tiansportation foi the importation 
of caigoes of cotton, and of coal, which now drives practically 
all the machinery of the city, the watei -power ha-\ mg long ago 
become insufficient foi the many nulls 

Southern cotton manufacture. The cotton manufacturing belt 
of the southern states is located near the fall line which marks 
the boundaiy between the Piedmont distiict and the Atlantic 
Plain, and also in the Piedmont distiict, where it has been able 
to take advantage of many waterfalls. In Alabama it is close to 
the coal fields Its nearness to the raw product which is often 
grown in the immediate vicinity is an advantage shared by no 
other important cotton-manufacturing district in the world. But 
owing to the fact that freight rates are usually less on raw than 
on finished products, this is a questionable advantage for the 
southern cotton mill when manufacturing for other localities. 

It was the cheaper labor that was the chief factor in locating 
cotton manufacture in the South The Appalachian Mountain 
district had a wdiite population, dense in relation to the resources, 
and therefore wnth inadequate opportunity for employment, so 
that wages w'ere much lower than m the North and West So 
when the cotton mills gave an opportunity for profitable em- 
ployment these mountain people migrated in large numbers to 
the mills just as the people of Quebec and Europe migrated to 
the mills of New England 

The South with its product of coaisei cotton sheetings and 
cloths, a product lequiiing a laige amount of raw material with a 
small amount of labor, has entered moie largely into supplying 
our exports than has any other distiict, because coarse uncolorcd 
cloth constitutes the chief bulk of oui exports Our best cottons 
stay at home and oui export is consumed m largest quantities 
in countiies w'heie, like China and Africa, the coarse cloth is 
desired by a pooi population China alone has in some past 
years taken the gieatei part of our entire export of cotton goods, 
and we fuinish the scanty raiment (lorn cloth, 3 X lo feet) for 
some of the tribes of Africa 

Cotton, manufacture in other sections of the United States. 
Many English textile workers have settled in Philadelphia, where 
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161 — ^Is this the handwriting on the wall for the Northern mill^ (United States Dept. Agr ) 
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tbeir imported skill has made possible the intioduction of textile 
industries that had not previously flourished in Ameiica, such as 
lace, hosiery, tapestries, diemlles, and other cotton goods that 
rcquiie skill m coloring 

The dependence of the textile industry upon labor more than 
any oi all other factors has caused the amount of cotton inanu- 
factuied west of the Alleghenies to be veiy small, and it is not 
increasing veiy rapidly 


3 The Wool-manufacturing Industry 

Wool and its qualities. Wool was oiiginally the under coat 
of the sheep Many anmials have an outer coat of coarse hair 
with a shorter wanner coat under it. The seal skm of commerce 
is such an under coat On the sheep this under coat has the 
character we call wool, and by long breeding and selection sheep 
have come to have a coat which is chiefly wool, although this 
animal also has some hair and m some hot countries it has hair 
only, like a deer oi cow Wool diflers from hair and other fibers 
in being crinkly oi curled, so that it makes an elastic cloth, and 
also in being covered with minute scales, whereas Iran is smooth 
These scales overlap each' other as do slungles on a roof, and 
when the natural giease is scoured from the wool, the scales catch 
each other and hold the wool together as a tangled mass This 
quality is utilized m makmg a matted thieadless fabric called 
felt, produced by beating, shakmg and rolling the fibers to- 
gethei This felting process is also used in making hats, both 
soft and hard 

Woolen clothing is the best foi cold climates because it pre- 
vents the escape of heat of the body, permits the moisture of 
perspiration to pass through and yet does not become wet so 
easily from lam as do fabrics made of otliei fibeis 

The process of manufacture. The fleece as it comes from the 
sheep has giease and other hnpuiities which amount to half oi 
thiee-fouiths its total weight It is washed to get rid of the loose 
dirt, scorned to remove the giease, combed and carded to get 
rid of othei foieign substances and to lay the fibers out straight 
ready for spinning the yarn foi final weaving into cloth In its 
lelation to household industry and the industnal revolution. 
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wool manufactuie is like cotton and the other textile industries, 
except that it is oldei and much inoie widespread than cotton 
manufactuie. 

Woolens, worsteds, and shoddy. The term “woolen goods” 
as used in the tiade, includes only those woolen fabrics which 
do not show upon their surface the intei twining threads of or- 
dinaiy woven goods Woolens are woven but the fact is hidden 
by a process called “fulling” in which the cloth is beaten to give 
a felting effect and finally the fibers are pulled up by being 
gently combed with teasels so that the surface has a uniform, 
smooth, almost fuiry appearance The chief woolen fabrics 
are broadcloth, cashmere, tweed, blankets, flannels and shawls 
“Worsted goods,” made of woolen yams, show upon their sur- 
faces then woven origin and are gaining in popularity over 
woolens “Shoddy” is thick, warm clotli made of remanufac- 
tured wool fibers obtained by tearing up tailors’ clippings and 
woolen rags, mixing them with new wool, and weaving all into a 
warm, cheap cloth. 

Wool manufacture in the United States. In the United 
States we see the effects of the colonial miportance of the woolen 
industry, for its manufacture is the most widely scattered of all 
the textile industnes. Small mills, compaiable to the rural grist 
mill and diiven by small waterwheels on insignificant streams, 
were established in the last half of the eighteenth and the first 
half of the nineteenth century over almost all the settled coun- 
try, and small factories are to be found to-day in every state of 
the Union, athough in many of tliem the output is insignifi- 
cant The large-scale manufactuie of modern type, with big 
factories, is concentrated east of the Alleghenies, north of Mary- 
land, in an almost continuous belt leaching fiom Wilmington, 
Del , and southeastern Pennsylvania, through northern New 
Jersey, southeastern New York, and lower New England into 
southern Maine. These factories, like the modern Ameiican 
wool industiy,' have largely arisen since 1865 In this concen- 
tration of the wool industry, we see another example of the de- 
pendence of textile manufacture upon dense population, the 
valuable wool of Montana, New Mexico, Ohio, and distant for- 
eign countries being carried thousands of miles to tlie place 
where abundant labor exists to manufacture it. Philadelphia 



FIBERS, TEXTILES, AND CLOTHING 


271 


is the greatest single woolen manufacturing centei in the United 
States, but almost every city of unportance in this eastern belt 
has woolen mills. 

About 500 million pounds of wool were required by American 
mills in 1919, we import from one-thiid to one-half of what we 
use (Fig 162) Eighty million pounds of wool are also re-used 
in making shoddy. The declining importance of wool is indicated 
by the fact that tlie woolen mills of the United States recently 
used in one year 46 million pounds of cotton to mix with the 
wool 

Carpets and hats. Wool is impoitant in carpet manufacture, 
but only inferior carpets are made of pure wool The better 
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Fig 162 —United States import of raw wool, three year aveiage. 


ones, such as Wilton, Axminster, and even Brussels have a strong 
web of linen or hemp into which the wool is woven Philadel- 
phia has long been noted as the great carpet manufactuiing 
center of the United States and although the carpet industry 
there is steadily growing, the increase of carpet mills in some 
northeastern cities has caused Philadelphia’s share of carpet 
manufacture to decline from nearly a hah to about two-fifths. 

Hats are classed with wool manufactures, but they are made 
chiefly by felting rather than weaving. The usual material is 
the hair of fur-bearing animals, especially labbils. The fur of 
tlie beaver is used for the finer “top” hats. The coats of do- 
mesticated hares and rabbits of North Fiance and Belgium were 
formerly the mainstay of the American hat industry, but in 
1923 Australia and New Zealand furnished well over half of the 
imported skins and fur. This branch of tlie American woolen 










272 THE UNITED STATES 

industry amounts to over $50,000,000 a year, of which nearly 
one-half is paid foi the fiiis Hat manufacturing is chiefly cen- 
tered in the distiict between Danbuiy, Connecticut, and Phila- 
delphia, with New Yoik, Connecticut, and Pennsylvania pio- 
ducing foui-fillhs of tire output 

The hmitation of raw materials. Wool, like leathei, is scarce 
and becoming inoie so with small piospect of adequate increase 
of supply to meet inci casing population Wool is laigely a by- 
product of the meat industry, and the conditions of the wool 
manufactuimg cannot affect the raw material supply so directly 
as cotton manufactuimg can afiect its raw material, since cotton 
is a pioduct grown for its own sake A 25 pei cent mciease in 
the piice of wool, say fiom 24 to 30 cents pei pound, amounts 
to 30 or 40 cents increase m income pei sheep per year — a factor 
of small impoitance. A similai increase in cotton, from 20 to 25 
cents pel pound, changes the entne basis of the business and 
causes gieat increase of output, for the cotton giown to meet the 
new demand would be on the maiket in a year or even less, 
while the wool lesultmg from a desire to inciease the output 
would have to await the matuiity of animals yet unborn The 
cotton and wool industries have, theieforc, faied veiy diSeiently 
in the past 25 yeais While cotton production and manufacture 
have been going up by leaps and bounds, the production of law 
wool throughout tlie world has increased but little, and has at 
times remained stationaiy or even declined The woild’s pio- 
duction of wool has remained about 3 billion pounds over the 
past ten years As a lesull, cotton has been substituted foi wool 
in many of its uses If the process of substituting other fibeis 
foi wool does not continue, we aie lilcely to have much highei 
puces foi wool, because of the large amount of land needed to 
produce it 

The mdustiial awakening of China and Japan, and their 
adoption of western ideas and methods, will mciease rather than 
dimmish the world scarcity of w'ool. They had worked out very 
efficient, and satisfactory clothes of cotton and sillr and have 
been foohsh enough to adopt western styles of clothing. Euro- 
pean styles demand wool, and Japan, with practically no wool 
supply, is beginning to import (60 million pounds, 1922) and 
manufacture some foreign wool China is now exporting her 
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small crop of wool because the native styles of clothing can be 
supplied by cotton and silk, chiefly cotton The adoption of 
western styles of clothing by modernized China may be expected 
to piocluce a demand for wool in that countiy. These oiiental 
changes of style are likely to be permanent in contrast to the 
seasonal changes that beset the world trade in clothing, especially 
woolen clothing 

Substitutes for sheep’s wool. The other animal haii fibers 
used foi fabiic seem destined to continue in a very secondary 
place — as the alpaca wool with its resulting fabiic, the Cashineie 
goat’s hair with its fabiic Mohair, the fleece of the Angora 
goat, native of the province of Angora in central Asia Minor, 
shows well the process of invention and substitution Its mam 
use IS for plush, as for car seats, but of late it has been used to 
make imitation fur of such appearance that detection is difficult. 

4 Silk 

The United States leads in silk manufacture though we do not 
produce a bale of the raw mateiial We impoit raw silk from the 
other side of the woild, a fine example of the laboi factor in locat- 
ing mdustiy A height rate of 3 cents per pound is less than one 
per cent on raw silk and the same freight is from 150 to 200 per 
cent on wheat valuation The freight is, therefore, an almost 
negligible factor in sending silk halfway around the woild from 
the place with the most desirable conditions for the production 
of raw silk to the place with the most desirable conditions for 
its manufacture Thus it easily comes from countiies with very 
cheap labor (see chapter on Japan) 

One-third of the total value of silk pioduction is expended for 
the raw silk which is furnished to the United States as follows. 
Japan about two-thirds, China one-fifth, Italy one-twelfth (Fig. 
i6.l). 

Relation of silk manufacture to other industries. Silk man- 
ufacture IS comparatively light work, and the percentage of 
women operatives in the silk mills is higher than in any other 
branch of textiles This piedominance of women gives the silk 
mill a tendency to be what is sometimes called a “parasitic in- 
dustry”, that IS, it IS located because of the presence of other in- 
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dustries which employ laige numbeis of men, so that the wives 
and daughters of the woilanen make a labor supply which en- 
couiages the starting of 'silk mills. Pateison, N. J , an impor- 
tant place for the manufacture of various classes of iron goods, 
wliich employ only men, has foi this reason long been the most 
nnportant silk-manufactunng town in the United States, having 
produced over a quaitei of the total silk product in 1890 and 
about a fifth in igig This relation of the silk to heavy indus- 
tries is well shown in Pennsylvama, where the silk mills are lo- 
cated chiefly in and near the coal-mimng towns, especially Scian- 
ton and Wilkes-Barie, and the cement-manufacturing towns of 
Allentown and Easton in tire Lehigh Valley, and in the agiicul- 
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Fig 163 — United States imports of raw silk, three-year average 


tural-implement-manufacturing town of York, and more recently 
in the coal and iron legion of wcstein Pennsylvania. 

Artificial silk. The silkworm rnakes silk by di awing the fine 
tlireads fioin a jelly-like mass in its head. This inateiial is made 
from the cells in the wonn’s vegetable food, as changed by the 
chemistry of its body. Man has copied the worm’s process. By 
the chemistry of the laboratory, sawdust or cotton waste may be 
converted into a jelly much like that from which the caterpillar 
makes its silk. By air pressure this cellulose is driven through 
very small apertures in glass and wound by macMneiy Each 
aperature makes filaments so small that, as with silk, it takes 
ten to twenty of them reeled together to make a thiead. This 
process, which began m Fiance, has spread to Germany and 
Switzerland, England and America. The Anieiican output is 
increasing with a suggestive speed. In 1913 the output of arti- 
ficial silk was one and one-half million pounds, and in 1922, it 
was 25 milhon or over one-half as great as that of real silk. It 




FIBERS, TEXTILES, AND CLOTHING 


275 


should be noted that this fiber, still perhaps in its infancy, is 
made chiefly fiom cotton, an abundant law material 

5. The Plant Stalk Fibers 

Practically all the )arger plants have stalk fibers some of which 
are of good quality fop-Textll'e use if they could be secured in 
cheap abundance, and several dozen kinds of such fibers are 
actually in extensive use in various parts of the world This 
group of fibers is of unknown antiquity and because of gm- 
cheapened cotton it has probably been of less relative importance 
to man in the last century than in any century for thousands of 
years It has been displaced for the time being, but there is no 
guarantee of the continuance of cotton’s leadership in plant fibers 
Some stalk fiber cheapened by machinery may compete with it, 
but just at present the use of plant stalk fibers is at a low ebb, 
despite their superiorities over cotton. 

Flax and its preparation. Flax is now, as in the past, the 
most important plant stalk fiber entering into our clothing This 
plant, a member of the nettle family, has to our certain knowl- 
edge been yielding linen since the pre-historic Lake dwellers 
inhabited the Swiss lakes, and the mummies, bound up in linen 
cloth, were placed in the Egyptian tombs four or five thousand 
years ago In 1790, when cotton was less used in manufacture 
than China grass or lamie now is, flax was the most important of 
all vegetable fibers. It was giown on almost every European and 
Ameiican farm, and in many an old American home the im- 
plements for the preparation of flax are still to be found. The 
introduction of cheap cotton caused the disappearance of flax 
from gardens at nearly the same time that the spinning wheel 
and the hand loom disappeared fiom homes. 

The fiber as obtained is from 8 to 50 inches in length, strong 
and durable, but since the coming of cotton, the labor of getting 
it out of the stalk has made its production impracticable wher- 
ever wages were high and the import of commercial products 
easy. Thus linen is limited to special uses for winch it is pe- 
culiarly fit, as collar and cuff manufacturing This is one of the 
most important American industries using linen, and this branch 
of manufacture shows a most astonishing concentration in .the 
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city of Troy, New Yoik, where nme-tenths of the entire pioduct 
of the United States is made. This concentration is best explained 
by the fact that, if a new coUai and cuff factoiy is to be estab- 
lished, the best place in which to find laboi already tiained for 
the woik is in the city of Troy (It is stated that the wife of a 
Troy blacksmith fiist made shuts with detachable collars about 
seventy-five years ago, and that a Methodise minister encouraged 
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Cvdtivated primarily for fiber, straw used for fiber and seed for oil except in 
■ ^ Ireland where seed is usually not aavud 

Fig 164. — Distribution of flax in cultivation (Original by Lystci Dewey.) 


this home industiy See R. H. Whitbeck, Journal of Geography, 
Oct , 1909 ) 

The range of the flax plant and the flaxseed industry. Al- 
though flax produces a valuable seed (linseed), the plants grown 
for fiber are pulled before they blossom so that flax fiber districts 
have no valuable by-product of seed as is the case with cotton 
growing Flax thus gives rise to two industiies: one, fiber, the 
other, gram The plant has an exceedingly wide range, having 
produced good fiber all over the eastern United States and in 
Europe from Scotland, Sweden, and Russia to Italy. The culti- 
vation of the flax plant for its fiber, like silk culture, shows fine 
responses to labor conditions — density of population (Fig 164). 
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Varieties producing poor liber but fine seed aie grown in several 
of the important wheat regions, as Argentina (one-half of the 
world’s crop), Central Russia, the spring wheat belt m the United 
States and Canada, and northern India, In all these districts, 
with a total crop of no million bushels (pre-war average), flax 
IS, fiom the agricultuial standpoint, not a fibei but a ceieal planted 
like wheat, hai vested with the most improved leaping machinery, 
threshed by steam, and handled in every respect like wheat with 
no thought of saving the fibei that is in the straw Indeed, the 
stiaw IS often burned The laboiious hand piocesses of haivest- 
ing in spaisely peopled countries hire Dakota and Argentina aie 
entirely impossible, but fit well into the scanty oppoituniLies 
of north Russia wheie the Archangel district produces most 
of the flax fibei The export of flax fiber from Russia fell from 
60,000 tons before the World War to 20,000 tons in 1922, The only 
significant increase in flax growing since the war has been seed 
flax in Argentina. The two Dakotas and Minnesota produce 
nine-tenths of our crop of 12 million bushels. 

The seed, upon being crushed, yields linseed oil, much used 
as a raw material for the paint and varnish lactones of Philadelphia 
and other eastern American cities. The “oil-cake” that remains 
is highly valued as food for live stock, and is shipped from Da- 
kota by way of New York, Montreal, Boston, and Pluladelphia 
to feed the herds of dairy cows in Holland, Denmark, and Eng- 
land 

Possible fiber revolution. Inventors are striving for two 
goals either of which may make a revolution resembling that 
of the cotton gin One is a successful cotton picker and the other 
IS a machine 01 process that can get the fiber from flax straw 
cheaply. The same applies to ramie 01 China grass (see next 
page) 

Hemp. Hemp, the fiber of common cordage, is closely allied 
to flax, of which it is really but a coaiser variety and therefore 
fitted for coarser uses The bulk of the world’s commercial hemp 
came from the flax districts of Russia before the war Italy pro- 
duces the highest priced hemp fiber. It is imported into the 
United States for commercial twme, coarse toweling, and caipet 
yarns. 

American hemp has for a long time had a declining output 
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due to the competition of cheaper labor in other hemp-growing 
countries, but especially, through the competition of cheap jute 
A little hemp is still giown in Wisconsin, California, and Kentucky. 

Ramie, one of the best of the oriental plant fibers, is much 
used as a substitute for linen Ramie and China grass aie the 
same thing at two different stages of manufacture, China grass 
being the name for the rough brown fibers, which aie called ramie 
when bleached out. The fibers are very strong, ramie having the 
longest individual cells of any fiber plant. When woven the 
cloth IS fuzzy in appearance, and when properly dyed it holds 
colois well It makes excellent embioideiy and bobbin lace. 

Ramie thrives best m temperate climates where the danger 
of frost IS at a minimum It is grown all through central China, 
and Swatow prepares moie ramie for market than any other city. 
The de-gumming process is not difficult and the Japanese m Tai- 
wan have in operation a successful decorticator. Ramie is spun 
in each of the Japanese linen mills, and there are in addition 
some successful ramie mills. In the Oiient ramie is in wide use, 
and it has possibilities of becoming a flax substitute and possibly 
to some extent a cotton substitute in the western world. 

6 Clothing 

Similar development of the textile and clothing industries. 
At the end of a centuiy and a quarter of machine manufacture 
and world commerce, the making of clothing passed tlirough an 
evolution similar to that which has occurred in the textile indus- 
tries. The cloth was at fiist made in the homes of the workers 
from mateiials which were given out on contract Later the 
whole work was done in the laige factory with the aid of machinery. 
Some clothing is now made by the old domestic system, some 
on contract in the homes of the workers, and some in factories and 
shops, with the factoiy made product gaming on the others 
^ The first decade of this century was, as a consequence, a pe- 
riod of rapid increase m the manufacture of men’s and women’s 
ready-made clothing in factories rathei than in sweat shops In 
the sweat shop five persons usually work on a coat, each doing 
a particular part. In some of the great factories, as many as a 
hundred persons work on each coat, and the total amount of 
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tiiTie requiied to produce a given output has been reduced to one- 
third or even to one-tenth of that required before the introduc- 
tion of the gi eater division of labor, new cutting machines, and 
the electric-driven sewing machines. 

Clothing manufactuie belongs to large cities (Fig. 165) because 
of the double advantage of nearness to laboi and to market. 
It is an advantage to be neai the center where the product is sold, 
and the successful selling of ready-made clothing requires a mar- 
ket where vast numbers of persons are supplied, so that, by the 
law of averages, all of each of the many sizes of clothing may be 
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called for As the market widens, it pemiits the finei and finer 
subdivision of the sizes, and the gieatei possibility of an exact 
fit foi each person The large city also possesses the lahoi which 
IS so laige a factor in this industry with raw materials and fin- 
ished product so easy to transport. The manufacture of clolliing 
has become concentrated to an astonishing degzee in the city 
of New York, the gieatest distiibuting center of the United 
States, wheie it is the leading industry, with an output valued at 
over a billion dollars per yeai and equal to that of all the other 
cities of the countiy. Chicago is second, Philadelphia third, 
Baltimore fourth, Rochester fifth, Cleveland sixth, and Boston 
and Cincinnati next in ordei This great predominance of New 
York grew up in large part because of the unusual labor condi- 
tion that exists because it is the chief place for the landing of the 
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new immigiant Tens of thousands of these people know nothing 
of the language and little of the countiy, and they aie accustomed 
to low wages and inexpensive standards of life The clothing 
factoiy, where each person does a small operation, oflers these 
helpless ones an opportunity to acquiie in a few days the skill 
to make a better wage than they had in Euiope, so they heid 
together in the cities In one block on Broadway, New York, 
covered with twelve-stoiy stiuctures, 40,000 people were engaged 
in manufacture, largely clothing, m 1910 No othei city block in 
the w'orld could rival this as a human hive but it is no cause for 
pride The industry in all the American centers is usually car- 
ried on by foreign-born persons newly arrived in this country 

The standardizing of clothing is steadily advancing and with it 
new additions to the list of manufactiiied articles. Thus the 
small tailor is suffer mg from the competition of the great factory 
through the competition of made-to-measure mail-oider business 
By this innovation, a country merchant in Texas shows a book 
of samples to a customer, measures him, and the suit is made in a 
New York, Rochestei, or Chicago factory 

There appears to be no reason why standardized clothing, 
like shirts, overalls, etc , could not be made to better advantage 
in small countiy towns where comfortable and wholesome living 
IS cheaper than in the big city. Some such development seems 
to be starting in southeastern Pennsylvania 

Questions 

1 How does the commercial excellence of cotton help to make poorer the 
man who glows it? 

2 Will a heavy increase m demand for clothing libers be met equally by 
mcrease in wool or cotton? 

3 What would be the influence upon clothing supply of a successful cotton 
picker? 

4. Is Alabama with plenty of cotton and coal a good place to stait a mill 
for tlie manufacture of the finest cotton goods made in America? 

5. The silkworm and the mulberry tree upon which it feeds both do well 
in Indiana Is it a good place for the production of raw silk? 

6. Does the modernizmg of Chma have the same effect upon the world sup- 
ply of wool and silk? 

7 Explaui how the supply of fibers is in an unstable condition 

8. How did the European war which was then m progress destroy the value 
of the 1914 cotton crop^ How did it affect the value of corn? In this instance, 
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show the particular advantage etijoyed. by the Southern farmer who rotated 
his crops? What are some of the other advantages of crop rotation in cotton 
lands? 

9 How has the boll-weevil outbreak stimulated the breeding of early ma- 
turing varieties of cotton? 

10 Why has the cotton-manufactuiing industry not advanced west of 
the Alleghenies’ 

11 What changes of style in the Orient may stimulate sheep raising in 
America? 

12 Explain how freight charges are an almost neghgible factor m the cost 
of raw silk 
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LEATHER AND RUBBER 

I Raw Materials and Manufacture of Leather 

Hides and skins. Leather is made by cleaning and treating 
skins so that they will keep, and the skins aie fuinished by a 
great vaiiety of animals Natuially the domestic animals — the 
ox, sheep, goat, hoise, and pig — lead, but many othei animals, 
including sharks and alligatois, contribute their small quota 

Leather is as old as tiade and the industry contributes to the 
commeice of every nation and every people, sometimes in the 
form of hides and of raw materials for tanning, sometimes as 
finished leather, which is the raw material of shoe factories and 
other leathei works, and finally in the foiun of shoes and other 
leather manufactures 

The term hides is applied to the skins of cattle and hoises, 
skins, to those from sheep, goats, and smaller animals. The 
United States leads in the manufacture of leather, making as 
much as all the other countries of the world combined, and the 
import of hides and skins, amounting to ovei $100,000,000 a year, 
is one of the greatest items of our foreign trade Practically 
every country m the world contributes some of these law mater- 
ials, and of goat skins alone we import over a hundred million a 
year. We get hides and skins fiom sparsely settled countries like 
Argentina and Uruguay that do not have large tanning industries. 
We also get them fiom the crowded manufacturing nations of 
the world — England, France, and other European countiies, 
where the fuller utilization of resouice, due to a dense population, 
has produced a scarcity of tanning mateiials in which the United 
States is the richest country m the world. 

Tanning processes and materials. Tanning usually consists in 
treating the skin with a strong astringent, tannin, a very common 
vegetable substance which unites with certain elements in the 
hide and changes it from a material prone to decay, to one of 
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great durability. Tannin, like sugar, is widely distributed among 
plants, and has long been found in workable quantities in all 
continents Tannin is secured fiom many parts of the plant, 
as myrobolans, the dried fruit of a leguminous tree from India, 
valonia, the cup of an acorn in Turkey and Asia Minoi , the sumac 
leaf fiom Sicily and Appalachia, and also from wood itself, as is 
done in the chestnut extract mills in the foiests of both Europe 
and America, and of quebracho wood fiom the Gran Chaco in 
South Ameiica. 

Until a half century ago,- the peoples of Europe and America 
depended for tannin chiefly upon the bark of oak in southern. 
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Fig 166 — Leather tanned, cured and finished m United States. 


and hemlock in -northern, locations. The growing scarcity of 
forests and the increased supply of hides which world commerce 
produced, has created a lively trade in othei tannin-producing 
materials, so that now no less than fifty of them are m use With 
the increase in distant commerce there is a growing tendency to 
ship these mateiials in concentrated forms or extracts, thus lessen- 
ing tiansportation costs 

The chief part of tanning consists in scraping the skins to get 
rid of all flesh and fat and then soaking them in liquids strong 
with tannin or other tanning mateiial 

The United States makes nearly $400,000,000 worth of leather 
per year (Fig 166). While still importing small quantities 
($11,000,000 in 1922) of special European makes, the United 
States had a leather export of $45,000,000 m 1922. The mdus- 
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tiy, which gives employment to 80,000 people, is one that has 
undeigone gieatei changes in material than in method The 
forest with its bulky bark determined the location of the Amen- 
can tanning industry until the end of the nineteenth centuiy 
The valuable hides and leather were easily poi table. Tanneries 
weie often small aflaiis hke the little countiy gust mill, and weie 
scattered in rural hamlets, and mountain valleys throughout 
Appalachia and New England 

We have two bark-lanmng belts, one reaching the whole length 
of the Appalachian Mountains fiom New York to Geoigia and in- 
cluding Viiginia on the east and Tennessee on the west, the othei 
in the hemlock region running from Massachusetts to Wiscon- 
sin, both of which aie important leathei states 

Chemical tanning and its effects. Foitunately foi the forest 
resources of the United States and the world, a new tanning in- 
dustry has arisen piactically independent of vegetable materials 
because it depends upon chemical compounds of chromium 
Tlus chrome process was first developed in Pliiladelphia, wheie 
it has grown with great rapidity and has helped to make that 
city the greatest leather-manufacturing center in the world 
Philadelphia’s specialties aie patent and enamel leathers and vici 
kid The chrome leather industry, depending on factory prod- 
ucts, labor, and markets, tends to locate in manufactuiing cen- 
ters rathei tlian forest districts and since it depends almost en- 
tirely upon imported goatskins for its law material, theie is 
some advantage in being near the ports of entry which aie often 
near to shoe manufacturing districts. Some kinds of leather 
must still be made with bark. 

2 Leather Manueactuees 

Leather manufactures include belting for driving machinery, 
harness, and finishings for automobiles It is also used for a host 
of small trinkets and many mdustiial purposes (Fig 167), but 
the making of boots and shoes Is much the most important use 

During the first half of the nineteenth century shoes were made 
by hand all over the country During the last quarter of the 
nineteenth century factories began to roll out shoes through 
the aid of very complex machinery, and a minute division of labor, 
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In which many persons worked on each shoe. The passing of the 
loadside shop was followed by a surpiising concentiation of 
manufacture. New England, with hei lack of natural resources 
but abundant labor supply, eaily developed shoe manufacturing 
and now makes half of America’s total output. The state of 
Massachusetts makes more than twice as many shoes as any other 
state The two cities of Brockton and Lynn lead in production 
while Haverhill, and Boston are other important shoe centers 
Manchester, New Hampslure, and Auburn, Maine, are really a part 
of the same shoe district, which sends shoes to every state in the 



Fig 167 — Boots and shoes manufactured in. leading cities of the United States. 

Union and to many foreign countries. As with the ready-made 
clothing, so with leady-made shoes, a wide market and large 
sale make possible the production of a great variety of shapes 
and sizes so that greater and greater proportions of the people 
can be fitted with the factory product. This factor in combina- 
tion with the smaller cost * of machine-made goods in comparison 
to hand output, helps to explain die great and quick concentra- 
tion of the industry. 

The foreign trade in shoes seems destined to be small The 

1 One of the few make-to-measure shoemakers remaining m Philadelphia has 
to charge $24 a pair for men’s French calfskm shoes, but they have great dura- 
bility 
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supenoi fit and comfoit of American slices is appreciated and 
a few years ago a laige tiade seemed to be in prospect, but the 
expoit of Ameiican shoe machineiy to Euiope has been followed 
by the ability of Europeans to compete in quantity production 
and American shapes This, in combination with pieferential 
tariffs, has cut down the American shoe cxpoit to European 
countiies United States shoes find their best market in the 
neighboring countries of Cuba, Canada, and Mexico, though smal- 
lei quantities are shipped nearly all over the world. In connec- 
tion with shoe export, the tropic habit of going barefoot should 
not be overlooked Shoes are almost uiithought of by races that 
buy cottons by the million yaids. Many nations that buy nearly 
all their cotton and woolen goods make nearly all of their shoes 
The Indian who wears store clothes often prefers and makes his 
own moccasin (or has his wife do it) 

Tendency of shoe industry to spread. High freight rates 
and the heavy expense of slupping a bulky though valuable com- 
modity like shoes help to explain the use of new centers nearer 
the western markets New York City now ranks first m shoe 
production, St Louis is fourth, and Rochester, Cincinnati, and 
Columbus, Ohio, have growing industries 

Glove manufacturing in the United States. While many fine 
gloves come from France, Germany, and England, there is a 
production, chiefly for home use, of something like $20,000,000 
worth in this country. The glove industry is remarkably con- 
centrated, the two towns of Gloversville and Johnstown, in Fulton 
County, New York, neither of which has 20,000 people, making 
nearly half of the gloves in the United Stales. These towns, 
founded by Scotch glove-makers, had the advantage of an early 
start, and the electric sewing machme makes the glove a home 
industry. 

The future supply of leather. There is no sign of any lessen- 
ing in the demand for leather As standards of living rise, the 
people of Holland, Belgium, and Germany tend to lay aside 
wooden shoes, as do the Chinese and Japanese their leatherless 
foot-gear of stiaw, cotton, and wood But leather is rising in 
price because it depends on the supply of animals, and animals 
are now becoming relatively scarce and must continue so if people 
keep on increasmg The world does not possess the leather to 
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make western shoes for the Chinese. In the United States, which 
draws upon the world, the number of hides and skins used in- 
creased 15 per cent between 1909 and 1919, and their cost incieased 
165 per cent Leather substitutes should be welcomed. 

3. Furs 

Furs comprise a branch of the leather trade that tends to go 
down rather than up as the population of the world increases. 
This is because nearly all the furs are taken fiom wild animals 
many of which are carnivoious As a further limiting factor 
most of them live in forests and the forests aie being cut and 
burned. Thus the woods of our two noithern forest belts are the 
chief home supply of furs, but the chief pait of the woild’s product 
comes from the great sub-arctic forest that practically girdles the 
world from southern Alaska to Labrador and from Norway to 
Kamchatka. Thioughout this vast and fiosty region the wander- 
ing trapper annually makes deep journeys into the wild forest 
and emerges at tlie end of weeks or months with a bale of fox, 
muskiat, mink, martin, beaver, otter, sable, and other skins 
In 191S the price of furs went to almost nothing, because of the 
wai, and the manufacturing of steel traps at Oneida, New York, 
suddenly stopped In 1919 fur prices soared during the post- 
war speculative boom In 1921 they slumped with dull times 
Fur farming, which has at last begun in a small way in Canada 
(see chapter on Canada) is in response to a keen and normally 
inci easing, but fluctuating, demand 

4. Rubber 

The origin and utilization of rubber. While primitive man 
long ago leained to use the tannin from many plants, tlie rubber 
that many other plants contain had to wait for modern man 
with his laboratory 

The coagulation of the sap of trees into a sticky or gimimy 
substance is a familiai occurrence, and the sap of many tropic 
trees produces the chemically complex substance we call rubbei. 
For 80 years it was used only as an eraser. Then the various 
experiments of Macintosh and Goodyear, mixing rubber with 
sulphur, made it suitable for waterproof clothing, shoes, and 
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boots A large peicentage of sulphur makes the hard rubber 
used foi combs and a great variety of electrical and industrial 
articles 

Sources of rubber. Oui crude rubber supply has followed 
the age-old course of man’s piogression from the hunter stage 
to the grower stage. Until a decade ago the major part of the 
world’s rubber was obtained from the wild rubber trees found 
chiefly in the upper valley of the Amazon River Rubber hunters 
ascended the river in boats, and after locating a hundred oi moie 
trees and cutting paths to them through the dense tropical j'ungle, 
tapped them for the latex, oi rubber milk, which was laboiiously 
coagulated on paddles by smolung it over wood fires in the forest. 
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Fig 168 —World production of plantation rubber and wild rubber. 


The methods of the industry weie primitive, the product was 
uneven in quality, and the facilities for getting the balls of lubber 
to market were poor. The wild rubber trees of Brazil, Peru, and 
a few other scattering tiopical countries never produced much 
over 50,000 tons of rubber annually, but this relatively small 
amount was quite sufficient for the needs of the world before 
the arrival of the automobile 

In 1876 an English scientist carried seeds of the rubber tiee 
from Brazil to England, whence the young rubber plants were 
taken to Ceylon and later to Malaya and the Dutch East Indies 
The tiansplanting eiqieiimenl was successful, and rubber planta- 
tions, financed by British capital and worked by coolie labor, 
were established in the Far East. The lubber trees were set 
out in rows like fiuit orchards, and in about seven years grew to 
tapping age. In igoo the output of the plantations was 4 tons 
of crude rubber, wlule 54,000 tons of wild rubber was marketed, 
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by 1922 plantation rubber bad grown to 350,000 tons, while 
tlie wild supply had decreased to 25,000 tons (Fig 168) In 
the short space of two decades, cultivated rubber had increased 
from practically nothing to the point where it supplied nearly 
95 per cent of the world’s needs and the puce had gone from 
one or two dollais per pound to 20 cents 01 less per pound. De- 
spite the enoimous increase of automobiles there was overpro- 
duction of lubber and the price went below cost of produc- 
tion. Plantation rubber is usually of more even quality, and the 
curing IS better than that of the forest-smoked product. The 



Fig 169 — World’s rubber import, three-year average 


rubber market of the world has shifted from Paia, Brazil (which 
gave Its name to the finest giade of wild rubber), to Singapore, 
a world poit on the Malay Peninsula. 

The manufacture of rubber. Although crude rubber is a 
product of the tropics, its manufacture is largely confined to 
American and European cities of the north temperate zone, 
where most of the finished products are used The ait of rubber- 
making has progiessed far since the inventions of Macintosh 
(1823) apd Goodyear (1842) made possible the first waterproof 
clothing, shoes, and boots, and modern factories now unite with 
laboratory skill to give us an ever-increasing number of useful 
articles The fundamental process remains the same, however, 
raw rubber is mixed with sulphur and then heated to bring about 
the chemical change known as vulcanization. From 2 to 10 
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per cent of sulphur is added to make soft rubber, while over one- 
third sulphur may be added to make the hard rubber used for 
combs and a large variety of industrial products. 

The increasing use of rubber in America is shown by the im- 
port figuies, which have risen lapidly from less than 5,000 tons 
m 1870 to 309,000 tons in 1923 Rubber footwear, the earliest 
of our rubber industries, is produced to a gieat extent in the same 
states which make oui leatlier boots and shoes, and is still a laige 
user of the crude pioduct. Rubbei hose is a universal necessity, 
filling a thousand uses; the aii'bralce system of eveiy train lequires 
it Rubbet packing in engines, pumps, and valves, and rubber elec- 
trical supplies show how universal is the distribution of manufac- 
tured rubbei, which goes wherever steam goes and water is lifted 
The use of rubbei which at present dwarfs all others is that of 
automobile tires and inner tubes The 18 million cars and trucks of 
Ameiica travel on 72 million tires which are constantly being worn 
out and replaced, and it is estimated that this glowing industry uses 
four-fifths of Ameiica’s present rubber import The 1 ubber industry 
had an early start 111 Akron, Ohio, and with the tremendous growth 
of the automobile industry since 1910, has had a remarkable con- 
centration there, the twenty rubber companies of Akion using one- 
third of all the rubber consumed in the world. The United States 
IS the largest exporter of tires and other lubber goods 

The future of rubber. Already our rapidly growing rubber 
industries take over six pounds of rubber per capita for all the 
no or more million people in this country. Future increase in 
the automobile business will cause increased rubber demand, 
and the chemist is constantly finding new uses for it. The cheap 
plantation rubber is already dominant in the market, but the 
scientific improvement of the tree is yet m the experimental 
stage Rubber trees will be selected to yield larger returns, as 
was the case with the sugar beet, and giafted as is the case with 
most commercial fruit oichards The number of profitable rubber 
plants may be increased.* While the best rubber trees can be 
grown nearly everywhere in the tiopics, there is a limiting factor 
— ^labor. Plantations in the British and Dutch East Indies have 
1 In the days of high-priced wild rubber Mexico had a thriving industry based 
on the semi-desert guayule shrub, dug up and ground up for the extraction of 
rubber. The rubber glut from Malaya killed this industrjf dead 
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succeeded because they have available a large supply of cheap 
labor to clear the forest, tend the trees, and gather the latex. 
Skilled Chinese rubber workers in British Malaya are paid 34 
to 57 cents per day, while the Indians, Javanese, and Malays 
get from 17 to 28 cents per day for unskilled labor. (Commerce 
Reports, Dec. 9, rgiS.) Asia, Africa, South America, and the 



Fig 170 — Distribution of leading varieties of rubber plant. (From A, Vm- 
cent, I)tdrustnes du Caoutchouc et de Vamtanle ) Few products are produced 
by so many plants over so much of the earth’s surface 


Philippines, with huge areas of jungle in eveiy way suitable for 
rubber growing, will be able to compete with Ceylon and the 
Malay Peninsula only if they can obtain a sufficiently cheap 
and well-tiained supply of workers 

The chemists have also succeeded in making syntlietic rubber 
in the laboiatoiy, although it has not yet been reduced to an 
mdustiial basis. 

Questions 

1 Where should a tannery be located? 

2 From what kind of countries do we import hides and skins? 

3 Explain how an invention revolutionized the rubber industry 

4 Compare the prospects for cheap rubber and cheap hides 

5 Explain why wild rubber is decreasmg m importance 




CHAPTER XIII 


THE MACHINERY, SHIP-BUILDING, AND METAL 
INDUSTRIES 

I Factors of Location 

Sliip-bmldmg must be done -where the ships can be launched, 
but the location of othei classes of maclune building is influenced 
by two factois which often tend to conflict, but which sometimes 
coincide — labor and the market It is easy to see how a carload 
of iron, steel, or wood is much less bulky than the same materials 
made up into machinery. It is therefore a transportation advan- 
tage to have the factoiies located near to the market rather than 
near to the raw material. In some classes of machinery, such as 
cheap and bulky agricultural machinery, the transportation cost 
IS heavy in pioportion to the value, and the dominating influ- 
ence of the market is strong. So, Chicago, m the midst of the 
great wheat and corn fields, has the mam plant of the Interna- 
tional Harvester Company, the greatest maker of farm ma- 
chinery in the world. In othei classes of machinery, such as 
clocks and watches, the height element in the cost to tlie 
ultimate consumer is relatively small and the labor element is 
large, with the result that the labor element has strong influence 
in the location of the industry Waterbury, Conn., and Wal- 
tham, Mass., have thus maintained their watch and clo^k fac- 
toiies in the East, where, for decades, their workmen have been 
trained 

The manufacture of machinery for factories is nearly always a 
sort of second stage in industry, the first stage being the growth 
of the industry which uses the machinery, thus developing the 
market for it Hea-vy machine manufacture tends to develop 
near each particular industry using that machinery Philadelphia 
and Worcester, Mass., make textile machinery and Denver heavy 
mining machinery. 
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2 The Manufacture of Agricultural Machinery 

The origin and service of agricultural machinery. Large 
areas of cheap land in combination with the consequent high 
wages have dominated industrial conditions in the United States 
and made it impossible for the fanners, under the old system of 
hand labor and simple devices, to cultivate as much ground as 
they could easily secure Necessity has in this form been tlie 
mother of invention of agricultmal maclnnery, which has been 
perfected to a greater degree in this country than in Europe. 
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Fig 171 — Percentage of counties losing population in nine great agricultural 
states iQoo-io, and igio- 2 o Most of these states depend upon modern and 
thoroughly mechanical types of American agriculture The effects upon pop- 
ulation are startling 


The thoioughness of our invention and the scope of our agricul- 
tural machine works is shown by the virtual absence of imports 
of machinery of this class, while we have exports far greater than 
any other country. 

In 1850 we produced one ton of cereals per person In igoo 
with a smaller proportion of the population engaged in agricul- 
ture, we produced one and one-half tons of cereals per peison 
This increase in the efficiency of the producei of breadstuffs is 
due largely to the machinery he has used. It has replaced hand- 
labor in production as the locomotive and the motor truck have 
replaced the wagon in transportation, and the two classes of 
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machinery together have given the woild cheaper food and raw 
materials than it ever had before. 

The census of 1920 showed astonishing changes due to agri- 
cultural machinery Within 20 years the luial population of 
Ohio, Indiana, Illinois, and Iowa had declined 7 pei cent, (Fig 
1 71). This was due to the use of machinery which increased 
over 300 per cent in value per farm It was accompanied by 
an mciease of 6 acres in tlie size of the aveiage farm, and a de- 
crease in the nuinbei of people per fann Where it can be used 
agricultuial machinery removes man from the land (Fig 172), 
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FiG 172 —Rural populaUon- per cent of totals Tire supply of machine- 
made agricultural products has combined with the factory lure to cause a steady 
decline in the proportion of our population that lives on farms 

as shown by a population of seventy-one persons per r,ooo acres 
on the best level Ohio land and seventh-foui per 1,000 acres on 
the poorer hilly lands of southwestern Ohio. 

Manufactured near the market. Agricultural machinery is 
very bullcy, and the consequent high freight rates give a great 
advantage to the factory located neaiest to the place where the 
machinery will be used. Theiefore, this industry has always 
kept close to the edge of the great farming region, especially the 
gram belt. For a tune the leading center of manufacture was in 
the city of Auburn, New York, then Columbus and Spiingfield, 
Ohio, on the edge of the vast level plain of the corn belt, which 
has been the compelling force in making men use farm machinery 
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With the fuither westward movement of the market, the indus- 
tiy centered in Chicago, the gieatest agricultural market and the 
greatest railway center in the woild Chicago’s leadeiship is 
due to her location in the heart of the com belt, the hay belt, 
and the oats belt, and also near the wheat regions. These in- 
fluences have made Chicago’s manufacture of agricultural im- 
plements five times as great as that of any other city in the 
countiy. 

The westward trend of the industry is shown by the fact that 
Springfield, Ohio, once the second city in impoitance in imple- 
ment manufacture, has recently been surpassed by Moline, Illi- 
nois, — a town on the banks of the Mississippi River distinctly to 
the west of the important manufacturing pait of the United 
States. Peoiia, Illinois, and Richmond, Indiana, are other im- 
portant centers. 

Interchangeable parts. The manufacturing of agricultural 
implements has received a gieat impetus from the practice of 
making machines with interchangeable parts, so that one machine 
in the factory turns out one piece which will fit any one of thou- 
sands of a given kind of completed machine in the field This 
enables the farmer m any land to feel mdependent of the location of 
the .factoiy and to take advantage of the fact that the American 
machines have been adjusted to the various kinds of lands that 
exist in the United States or elsewhere Thus we send machines 
of the so-called “stump jump’’ types to the newly cleared Aus- 
trahan “Bush.” 

The combination of patents, adaptation, and low prices gives 
us one of the few branches of foreign trade m which America 
has outstripped foreign countries which have cheaper labor and 
approximate equality of raw materials. American agricultural 
machmeiy is much used in Argentina, Russia, Canada, and Aus- 
lialia, countiies with conditions much like our own. 

The wagon industry has an economic lunship with farni im- 
plements. Wood and iron are the raw materials in both, both 
are relatively bulky when completed, and, theiefore, need to be 
made near the market, which is located piimarily m the same 
region Every f aimer must have one or more wagons The fit- 
ness of the North Central states for leadership in both industries 
IS therefore explained. 
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The deciduous tiees oi haid woods (see chapter on Lumber) 
furnish nearly all oui wagon woods Second-growth hickory, 
which was picked out by Peaiy to make the sledges foi his dash 
over the Aictic ice fields towaids the noith pole, is one of the 
monopolies of the United States This wood, uniivaled foi 
stiength combined with elasticity, giows from New Yoik to 
Georgia and Missouii, and is used foi making the spokes and 
hubs of wagon wheels 

The manufacture of wagons has gone through the process 
of concentration siniilai to that which has occurred m the shoe 
and textile iiidustiies Two geneiations ago the country black- 
smith and wheel wiight had then shops side by side One did 
the woodwork and the other the iionwoik, and they manufac- 
tured wagons foi then neighbors, while the shoemakei next door 
made the shoes and the tanner at the foot of the mountain made 
their leather As shoe machinery has replaced the shoemaker, so 
automatic woodworking machinery has displaced the country 
wagon-makeis whose hand-made pioduct can no longer compete 
with the cheaper product of the factories m the North Central 
states, which send their output to every state and county in 
the Umon, and, in limited amounts, to foreign countries. 

3 Automobiles 

The automobile industry, although only thirty years old, 
has already assumed vast, almost revolutionary, proportions 
in the social and industrial life of America The first automo- 
biles were made in Fiance in 1891. A year 01 so later the United 
States adopted the new form of locomotion and has since devel- 
oped motor car manufacture so successfully that in value of 
product it now ranks as our third industry. Over 400,000 work- 
ers are directly dependent on it foi then livelihood while a still 
greater number get a livmg from it indirectly From a plaything 
and a luxury the motoi car has become a necessity, especially 
in rural America, where its use has made living conditions easier 
and more pleasant for millions of farmers. The widespread use 
of automobiles has given America one for every seven people, 
while m France, the second laigest automotive manufacturer, 
there is one to each 93 inhabitants. In 1924 the United States 
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had 1 8 million motor vehicles registered, or 83 pei cent of the 
world’s total of 21 million. 

Location of the industry. Motoi car manufactuie is not a new 
industiy in the stiictest sense hut rather a successor to the Amer- 
ican cauiage industry The United States produced nearly one 
million carnages in 1904, but only 22,000 automobiles, while in 
1923 the output was 10,000 carnages and 4,000,000 automotive 
vehicles It was natuial for the cairiage makers of the middle 
west to take up the manufacture of this new kind of cauiage, 
and many of our present-day automobile factoiies aie a con- 
tinuation of well-known carriage and wagon factoiies. The lower 
lake region is a natural manufacturing district, with its nearby 
iron and coal, its supply of hardwoods, and its good water and 
railroad transportation The great dependence of the automo- 
bile factory upon other factories and inachine shops gives it 
a strong tendency to cluster around recognized centers In the 
automobile area, which includes the cities of Cleveland and 
Akron, Ohio, Flmt and Laiismg, Michigan, Indianapolis and 
Chicago, Detroit has become the unchallenged leader The 
rapid increase of the automobile and its allied equipment and 
paits industries in Detroit has tended to make it the most 
favorable place m the country for a new automobile industry to 
locate 

Mass production and low-priced cars. While this country- 
produces some of the finest and most costly of motor cais, its 
greatest achievement has been in slandaidization and mass pro- 
duction, with its resulting low prices The early cars, and to a 
large extent those which are made in Europe to-day, are built 
individually, each part ground and tooled to fit its particular 
fellow. By the extensive use of automatic machinery, Ameiican 
factories began to make standard wheels, axles, bolts, nuts, 
bodies, and engines, all so alike that any part will fit any other 
The parts are turned out in indefinite quantities and the cars are 
put together by the use of a belt conveyor. The moving belt 
or floor passes between rows of workmen, each repeating his 
small part of the speedy and endless assembling performance 
As the growing car moves along piece after piece is bolted on, an 
assembled engine is dropped into place, a gasoline tank and a 
seat are added, and at the end the completed car rolls off the 
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belt, ready for its trial run (Fig. 173). The Ford factory, which 
IS the leading manufacturer of low-priced, standardized cars, has 
increased its production by such cost-cutting methods, from 1,700 
cars ill 1903-04 to over 2 million automobiles, trucks, and tractors 
in 1923 

Foreign trade in automobiles. While America has no monop- 
oly on the mechanical and administrative skill requisite for mass 
production, oui large home market plus the tiemendous advan- 
tage of the World War assured us the lead of the world in auto- 
mobiles, both for home consumption and for export American 
imports of motor cars have decreased until they consist of only 
a few high-priced and specially built cars On the other hand, 
standard makes of American low-priced and medium-priced cars 
are shipped all over the world and driven in every land Their 
popularity has been due to cheapness, efficiency, and m no small 
measure to ease of repair. The car ownei m Argentina, Australia, 
or South Africa is not dependent on a machine shop foi his re- 
paiu, but can usually obtain from his dealer a duplicate part 
whenever needed and make the repairs himself. Consequently 
our exports of automobiles and parts m 1923 were not only 
greater than all the rest of the world combined, but were second 
in value of all United States exports, being exceeded only by raw 
cotton. 

4. Machinery eor Manufacturing 

The manufacture of machinery for manufacturing tends to 
occur near to the place where it is used Aside from the advantages 
of freights and transportation, there is a great convenience result- 
ing from the increased ease of running back and forth to see that 
specifications are carried out and lepaiis promptly delivered 
There is yet another reason. Improvements m machines are most 
likely to be conceived by people who use and repair them and watch 
them while they work 

Textiles, our oldest modem industry, give ample illustration of 
these factors in the location of their machine supply industry. The 
bulk of the English textile machinery is made in Manchester, 
Bolton, Oldham, Accrington, and Rochdale, all of them m the 
Lancashiie cotton district. As this district has led the world in 
making cloth, so it has led the world in the export of textile ma- 
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chmery, m which Britain far exceeds all other countries to- 
gether 

Worcestei, Massachusetts, near the center of the New England 
textile field, and Philadelphia with its many mills, are leading 
centers for the manufacture of textile machineiy Othei cities 
of southern New England, especially m Massachusetts and Rhode 
Island, share in this manufactuie 

Importance of machine tools. The machine tool is the key- 
stone of machinery manufactuie. It is a recent invention for the 
easy shaping of the wood and iron parts of the machinery upon 
which manufacturing depends The fashioning of wood and metal 
can be reduced to a few simple mechanical operations — planing, 
boring, turning, milling, and slotting, which have for ages been 
done by hand or by very simple mechanical aids For each of 
these operations large, heavy, expensive, but exceedingly efficient 
machines have been devised These mechanical units have been 
combined into a class of machines called turret lathes which per- 
form a number of different operations by having tools arranged on 
a rotating wheel, each of which automatically comes in turn to do 
its part of a finished whole. Thus a rod will be made into a senes 
of perfect bolts, nuts, or screws of exact dimensions and each lust 
like all the rest That likeness is the great economic seciet of this 
mechanical age These mechanical means produce the many parts 
which, upon being put together, make the complex, efficient 
machines of the modern factory. 

Many of these machine tools have been improved to the point 
where they become automatic This condition is attained when a 
machine will take pieces of material and turn out a uniform prod- 
uct. Thus a roll of wire is fed into one end of a machine and 
finished wire nails or screws come out at the other 

The manufacture of machine tools. The machine shop is the 
market for machine tools, and the machine shop is located where 
machinery is to be repaired or made It is plain that repair shops, 
even more than plants for new construction, must cling to the 
places where machmery is used. The machine-tool industry is 
therefore located by the machine users, and interesting responses 
of location result. It is plainly an industry without any great 
center In seeking its market it tends instead to scatter itself over 
the whole region of manufacture, with its greatest western centers 
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at such centrally located cities as Detroit, Cincinnati, and Cleve- 
land . Hanailton and D ay ton are also impor t ant points . 

In the East, Philadelphia is a center for this line of manufactur- 
ing, because of the need of hei textile mills, her engine factories, her 
locomotive works, and the shipyards of Camden, Chester, and 
Wilmington upon the Delaware Chicago, the heart of a lapidly 
increasing manufacturing district, is also rising in importance in the 
manufacture of machine tools, while New England is largely sup- 
plied from the cities of Worcester, Mass , Providence, Haitford, 
and New Haven. 

Engines and motors. Engines or electric motors are used in 
almost all kinds of factories, and also in nearly all mines and on 
many farms Their maiket is not quite so restricted as that for 
machine tools, but their manufactuieis located by the same factois 
and is distributed in the United States from Lake Michigan to the 
Atlantic and southward to southern Pennsylvania. The leading 
centers of manufacture are Milwaukee, Wisconsin, Pittsburgh, 
Philadelphia, New York City and environs, and Schenectady, New 
Yoik, all of which have excellent transportation facilities 

S. Machinery for Transportation 

Railway cars. Transportation, which plays so vital a part in 
this country, employs an enormous number of people. The mere 
building and repaiimg of the two and one-half million height cars 
employs more laborers than does the cotton industry in Great 
Britain, and the numbei of workers, 600,000, far outranks the 
462,000 in the American cotton industry. The annual value of this 
work exceeds $1,900,000,000, an amount greater than the value of 
the product of the American blast furnaces. Although every 
railroad has repair shops scattered along its lines at junction points 
and at ends of divisions, this work is, so far as possible, concentrated 
in the best locations, Chicago, St. Louis, Pittsburgh, and Phila- 
delphia being important centers 

Locomotives. In the manufacture of locomotives, Philadelphia 
leads every other city in the world One plant there makes about 
one-third of the output of the country, and, with the assistance of 
plants at Pittsburgh and Scranton, gives to Pennsylvania one-half 
the entire output of the United States Philadelphia’s leadership 
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is due to no one cause. It is an industiy which, so far as the general 
situation is concerned, is almost equally at home anywhere between 
Chicago and New Yoik The Philadelphia plant has a unique 
labor organization, the city has excellent supplies of coal, is reason- 
ably near the sources of iron, and being m a city of homes, has an 
abundant supply of workmen. The great locomotive works of 
Philadelphia have outgrown their city location and aie gradually 
moving to a moie roomy suburb on the bank of the Delaware 
New York state produces one-fourth of the locomotives of the coun- 
try, the most important center of manufacture in that state being 
the city of Schenectady, which also produces so much electiical 
machinery 

Few important industries approach locomotive manufacture in 
the extieme degree of fluctuation in prosperity In periods of 
promising traffic and easy borrowing, the railroads order locomo- 
tives, and at other times they do not The booming prosperity of 
igo6 resulted in the manufacture that year of 6,592 locomotives in 
the United States. After the panic of 1907 the output of 190S fell 
to 2,342 

6 Ship-building 

How ships are built. The ship is the largest object that man 
can move, the most complex of all his devices, and the one with the 
most thoroughly correlated parts The usual method of building 
a ship is to lay down its keel or backbone upon a series of inclined 
blocks (Fig 17s) called a “way,” from which the ship is finally al- 
lowed to slide into the water when the hull is completed As it lies 
in the water the masts and machinery are added and the finishing 
work is done. The method of ship construction shows the necessity 
of locating shipyards upon deep, quiet rivers with an abundance of 
available land along the shore. It is better that the ship-building 
river have fresh rather than salt water, because it is less injurious 
to the hull of the ship. All of the important ship-buildmg localities 
are near to iron- steel- and machme-manufactuimg districts. 

Influence of different ship-buildmg materials. The Ameri- 
can ship-building industry has had its ups and downs, due partly 
to the influence of the change in building materials From 1800 to 
1850 the world’s ships were wooden sailing vessels, for which New 
England, with hei pine forest, not far from the oak supplies of the 
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Middle Atlantic states, had the best and cheapest material in the 
world. All along her coast, especially in Maine, many shipyards 
were turning out vessels that weie better and cheaper than those 
built in Europe. About the middle of the nineteenth century it was 
discoveied that iron ships were better for most purposes than 
wooden ships, and their use lapidly increased. Iron was later 
replaced by steel In the supply of the raw mateiial for this new 
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Fig 174 — ^United States production of motor vehicles, igoo-23. 


type of ship, England, with her leadership in the iron industry, was 
far ahead of the United States 

Within the United States similar changes occurred In the wood 
ship eia before the Civil War the output of the New England yards 
W'as nearly twice that of the Middle Atlantic and Gulf Coast, but 
the latter, adjacent to iron and steel supplies, had twenty times the 
New England output in 1923 

British leadership. Britain normally builds ten times as 
many ships as we dc Her leadership since the latter part of the 
nineteenth century is due partly to cheaper raw material, partly to 
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cheapei laboi, partly to abundant capital, the limitations of home 
opportunities, and the desire to invest in ships, and paitly to the 
economy which comes from the gieat size of the industry In 
America and on the continent of Europe vessels aie commonly 
built one oi two at a time, but in the laige shipyaids in the British 
ship-buildmg centers upon the River Clyde in west Scotland, the 
Tyne in northeast England, and the lush harboi of Belfast, a half- 
dozen or a dozen steamers all alike are built at one time As each 
part IS duplicated several times, the cost for each ship is less than 
when built singly During the World Wai Britain temporarily 
lost her ship-building supremacy to the United States, but peace- 
time adjustment has again made her the souice of the world’s 
shipping 

The American industry is centeied laigely within a short radius 
of New York and Philadelphia The many yards at Brooklyn 
and other points upon the waters of New York harbor, make 
that one of the gieatest single ship-building areas m America 
The Delaware, sometimes called the American Clyde, with yards 
at Philadelphia, Camden, Chester, and Wilmington, is the most 
important ship-building river in Ameiica. 

Although the Pacific states pioduce practically no iron, the 
need of equipment for repair work and the building of battleships 
has caused the establishment of first-class, modern shipyards at 
San Fianciso, Oakland, Los Angeles, and Seattle 

Shipping upon the American Great Lakes renders great com- 
mercial seivice and its constiuction comprises an important 
pait of oui ship-bmldmg industry. As the vessels cannot leave 
lake waters, they are built upon the lake shores The most im- 
portant centers aie at Cleveland, Chicago, Detioit, and Buffalo 

Ship-building during the war. The necessity of building ships 
fast enough to beat the submaime caused the development of 
a new type of ship construction in the United States during the 
World War By minutely standardizing the vessels and hmitmg 
them to a few tyjies, the builders were able to use the machine 
shops of the whole nation, rather than remaining dependent 
upon works immediately beside tlie river bank. Thus a bridge 
plant m Pittsburg, a boiler plant in Ohio, a structural steel mill 
in West Virginia, and a plate null in Illinois made hundreds or 
thousands of duplicate parts for hundreds of duplicate ships. 




Fig 175 — Hog Island ship yard was built during the war and afterwards dismantled It was the largest shipbuilding 

plant in the world 
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Befoie one of the best known of the fabiicating yaids was even 
done (see Fig 175), 49 steel works wcie making the laiger paits 
foi the vessels it was to build. 

Like knock-down houses, paits of vessels were made all ovei 
inland Ameiica, dchveied at the shipyards, and put together 
with all possible speed Reaming, iiveting, and caulking were 
done by engine power, through the aid of pneumatic tools, and 
the various yaids vied with one anothei in the speed with which 
their fabricated ships slid off the ways. A New York ship-build- 


- ^ 



Fig 176 — Steamer iit dry dock at Fifty-fifth Stieet, Biooklyn, after 
collision off Massachusetts coast Steel construction pieventing shiv'eiing of 
ship and water-tight compaitments preventing filling and sinking Ships arc 
sometimes built 111 diy docks like this one 

ing company built the “Tuckahoe,” a 5,488 ton vessel in 28 
days fiom the time the keel was laid, and made anothci record 
by fitting it out in 10 days more The end of the war found 
the United States building ships much faster than a peace-time 
world needed them, s^he huge shipyards, after finishing part 
of then contracts, WS^giadually dismantled. One of the re- 
sults of America’^^i-time ship-bulldmg was to increase her 
merchant fleet of s&-going vessels from two million tons in 
1914 I0 about 17 million tons m 1924, at which time hundreds 
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of ships for which there was no cargo were idly rotting in our 
rivers. 

Standardization methods are not suited to the ship-building 
mdustiy as a whole, but many of the economies learned during 
the war can be applied to the building of certain types of ships, 
such as oil tankers and freight earners The more a vessel can 
be standardized, the more it can take advantage of spare parts 
and the less it will have to depend on costly individual repairs. 

7 Small Metal Manufactures 

Relation to good labor supply. An mspection of a hardware 
store reveals a collection of hundreds and even thousands of 
articles, such as saws, axes, cutlery, fireanns and ammunition, 
plumbers’, tinneis’, and carpenters’ tools, and that very long 
list of articles known as builders’ hardware, nearly all of which 
are made of metal. A jewelry stoie reveals a collection of still 
more valuable metal products in which, even more than in the 
haidware, the metal plays a relatively small part, and the 
labor a large part in the cost of production This high labor 
and small material value means that these articles are likely 
to be produced where population is abundant, as in New Eng- 
land, not where it is scarce, as in Virginia, Kentucky, or 
Iowa 

The distribution of the industry. The manufactuie of most 
of these small articles, in the making of which machine tools and 
automatic machinery are very impoitant, particulaily in America, 
originated in England and in Germany. It soon started up in 
this country, in southern New England, the home of the so-called 
“Yankee Notions,” and has gradually moved westward through 
New York and Pennsylvania into the Noith Central states 
New England is holding a leading place by making moie and 
more refined articles as regions farther west take up branches of 
the small metal manufacture Springfield, Mass , and Hartford, 
Conn., continue to be great centers foi the manufacture of fire- 
arms and ammunition, and a large part of the jewelry made m 
the United States is produced within 30 mdes of Piovidence. 
Rhode Island, being the most densely populated state, becomes 
a natural home for such an industry, in which labor is seen to dom- 
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mate when we considei that both the valuable raw material 
and the finished pioduct can be transported so easily Silver- 
ware has its centei of manufacture in some of the towns of Con- 
necticut, which state also leads m the manufacture of clocks 
and watches, especially the very cheap models 

Standardization and interchangeable parts. The New Eng- 
land clock business has been made possible by the American system 
of manufacture, in which standardization and interchangeable 
paits have replaced the old hand methods by which every clock 
was different Switzerland has long been famed as the best watch- 
making country m the world, Geneva and vicinity being the center. 
These watches are made by hand, each wheel carefully fitted 
to the next wheel, so that if one breaks, the new one has to be 
shaped by hand to fit its mates By the American method of 
mtei changeable parts, fifty watches can be taken to pieces, each 
piece put into its own bin, and the watches may then be satis- 
factorily reconstructed by chance selection of the necessary 
parts Thus, Connecticut can make alarm clocks and watches 
at fabulously low piices, because of new methods of manufacture, 
perfected largely through American inventions 

Apparently such industries can only be kept up by the continued 
improvement of the patterns and methods, foi if an article, like 
a microscope for instance, falls into the class where it is a plain 
matter of labor and skill, it is made where skilled labor is cheapest. 
Thus America has never thought of establishing a wood-caivmg 
busmess. It belongs in Europe just as the still more difficult 
ivory carving belongs in India with its yet cheaper labor, and as 
sdk production belongs in Cluna and Japan with the cheapest 
of all labor. Indication of the adjustment of industry to popu- 
lation IS shown by the pre-war complaints of German makers 
of cheap clocks, that Japan was selling them in China at puces 
no European manufacturer could meet. 

Questions 

1 Compare Kansas City as a place for the starting of an agricultural im- 
plement factory and a jewelry factory 

2 Wliat IS the influence of farm machinery on the number of farm popu- 
lation? 

3 How has the environment made the United States lead Germany in the 
production of agricultural machinery? 
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4 Why does Germany lead the United States in the manufacture of micro- 
scopes? 

i; Do the wagon and automobile manufactures have the same degiee of 
concentration? 

6 When automobile sales are good, what other industries benefit, diiectly 
or indirectly? 

7 Explain some shifts of the ship-building industry diiB to inventions 

8 What effects did the war have on ship-building? 
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CHEMICAL MANUFACTURES 

Chemical action. Squeeze a few drops of lemon juice on 
some common cooking soda and something will happen. We 
call it chemical action. The lemon juice contains acid, and the 
acids aie a large and impoitant class of chemicals Soda is one 
of the alkalies, another laige class These two kinds of chemi- 
cals start chemical action easily and are therefore very impor- 
tant in manufacture The commonest of the acids is made of 
sulphur in the production of which the United States leads the 
world The commonest of the alkalies is soda, of which we also 
make a vast quantity, using chiefly salt and coke. The soda 
plants are thereby located ovei the salt deposits of New York 
and Michigan. 

The laboratory and the factory. The chemist produces 
the pamter’s colors, the dyes of the weaver, the tannins of the 
tanner, the fertilizer for the farmer, the drugs and medicines 
for the physician, and raw materials for almost every factory 
Things that are experiments in the chemical laboratory are 
coming more and more to be done in factoiies on a large scale 
They are the basis of a rapidly growing industry so important 
m manufacturing that it is to be likened only to the use of power 

I The Fertilizer Industry 

The heaviest of all the chemical industries is that devoted 
to the production of chemical plant foods known as fertilizers. 
Of the several substances necessary to the growth of plants, 
three — namely, phosphorus, potassium and nitrogen — often 
exist in the soil in insufiicient amounts or in unavailable forms, 
and must be supplied if piolific crops aie desired (Fig 177). 
These three substances in many difierent forms and commod- 
ities are the main raw materials of the fertilizer manufacturer, 
and he ransacks the world to get them. 
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Phosphates. The bulkiest, cheapest, and possibly the most 
impoitant of these plant foods are phosphates, which fur- 
nish phosphorus to the plants Much of the relatively minute 
amount of phosphorus of the woild has been concentrated as 
phosphates in the bones of animals Consequently, it is from 
animal sources, directly or in fossil foim, that neaily all avail- 
able phosphorus is obtained Phosphorus is now chiefly ob- 
tained by man fiom the fossil remains of animal life, known as 
phosphate rock, fiom which, by the aid of sulphuric acid, fer- 
tihzei called acid phosphate, is made 

No other country approaches the United States in phosphate 
rock resources. The mining of it started near Charleston, S. C , 
where the rock can be dug fiom pits For the past ten years 
Florida has mined about two million tons of phosphate annually — 
more than double the output of the rest of the United States, 
and two-fifths of the woild output of this greatly desired prod- 
uct. New disco veiies have been made in cential Tennessee, 
and recently deposits of great extent have been found in the 
arid plains and mountains near the boundary of Wyoming and 
Idaho, not far from the Yellowstone National Paik In addi- 
tion to supplying the American maiket, we export about a mil- 
lion tons a year, chiefly to England, Spam, and Germany The 
port of Tampa alone sends about three-fourths of the export 

Of late years the so-called basis process of purifying iron and 
steel has given us a new source of phosphorus. The limestone 
linings of the furnace draw the phosphorus from the molten 
iron and steel, and are later ground up and sold undei the name 
of Thomas slag or basic slag, quite largely used as fertihzei m 
England and Germany It is used less in the United States be- 
cause of our fossil phosphates 

Potash. The second great raw inateiial in the fertilizer in- 
dustry IS potash, of which we are heavy importers (440,000 
tons, 1922) from Germany, which country has, under present 
conditions, almost a world monopoly, with over four-fifths of 
the world’s production in 1922 Potash differs fiom phosphorus 
in that there are vast quantities of low-grade mateiial as a 
possible future dependence. Mountains of rock (feldspar) in 
various parts of the world contain about 8 or 9 per cent of 
potash, but It is unavailable under the existing state of chemical 
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knowledge So the whole world in normal times depends upon 
the mines of Stassfmt, near the Elbe River, in Germany, where, 
overlying a laige deposit of common salt, is to be found the 
only important collection thus fai known of available potash 
salts, of which theie are several varieties There is a smallei 
deposit on the upper Rhine, in French Alsace, and the vast salt 
beds that undeihe an area from Salma, Kansas, to New Mexico 
have the possibility of duplicating the German deposits 

The scarcity of potash caused by the shutting off of Geiman 
expoits during the World Wai encouiaged the hope that a 
potash industiy might be established in the United States Under 
the spui of necessity the production of crude potash rose fiom 
4,000 tons 111 1915 to 207,000 tons in 191S Most of this was 
fiom natural biine lakes in Nebraska, California, and Utah, 
while a lesser amount came fiom kelp or seaweed, of which 
several hundred square miles exist off the Pacific Coast of the 
United States Conseivative estimates place the possible out- 
put of 100 square miles of this kelp at one million tons of chlo- 
ride of potash, worth $35,000,000 per year, 01 moie than double 
our present imports from Germany This output permits the 
permanence of the beds because they feed upon the exhaustless 
resources of sea water. The manufacture of this potash was 
begun m California, but discontinued when Geiman potash came 
back on the market Most of the other potash concerns closed 
down, except some of the by-product manufacturers of cement 
mill dust. Ameiica has proved, howevei, that m time of need 
she can be independent of foreign sources for her potash, but 
at a highei price than that of easy German mining. 

Nitrogen. The thiid, and most expensive, of the fertilizing 
materials is nitiogen, of which, despite the appaient scarcity, 
there are many and unlimited possibilities of output, because 
this rather inert element comprises three-fourths of the an, and 
we can draw upon it as we do upon water. Until lecently wc 
have had to draw upon the indirect sources of nitrogen. All 
animal matter is more or less nitrogenous, and fertilizer factories 
receive as raw mateiials the inedible animal products from the 
butcher shop, the slaughter house, and the fish canneiy. 

The greatest nitrogen-supplying raw material at piesent is 
nitrate of soda, which, like guano (and probably potash also) 



CHEMICAL MANUFACTURES 


313 


accumulates in commercial quantities only in deserts, wheie the 
rainfall is insufiicient to dissolve and cairy it away. Some is 
produced in Death Valley, California, and the other deseits of 
California and Nevada, where it is found in small quantities as a 
white ciust along with borax on or neai the surface of the earth, 
and only needs to be hauled away and refined But the supply 
of the nitiate in commercial quantities is practically a monopoly 
of Chile, where the Nitrate Trust controls a supply that is vari- 
ously estimated to be sufficient foi a few decades or possibly a 
century. Fortunately this monopoly is not destined to pass into 
a world famine, but into an era of plenty thiough new inventions. 
Ammonia, one of the by-products of coke making, yields approx- 
imately as much nitrogen pound foi pound as does nitrate of soda. 
The more economical use of our coal would enable the United 
States to make a half a million oi a million tons of this product 

While the coal may be exhausted some day, the air and water- 
falls will not. The air is our final source The chemist and the 
electrical engineer have solved the problem of fixation of free 
nitrogen. Manufactured mtiogen is now a regular export from 
Norway, a product of the free air caught in the electric fur- 
nace by the electric spark from a hydro-electric current, gener- 
ated in the defiles of the Noiwegian mountains 

These atmospheric supplies of nitrogen depend upon ample 
power foi then extinction A veiy small population is required 
for the operation, and any distant source will do. For this pur- 
pose a 410,000 horse-power plant has been erected beside an 
Iceland waterfall and another is projected in a fiord on the coast 
of Labrador 

NiLiate of calcium, called cyanamid, is made at Niagara 
Falls, but Its production did not develop theie until after it 
had been successful m Norway and Fiance, wheie water-power 
is cheaper than in America One of the ideal sites for a nitro- 
gen fixation plant using the cyanamid process, is at Muscle 
Shoals, Alabama, where there is a series of lapids in the Tennes- 
see Rivei, furnishing abundant hydro-electiic powei, and near 
to the other necessary raw materials — limestone and coal for 
coke. This project was begun by the government in igi8 in 
order to secure an adequate supply of war nitrates, and may 
ultimately supply cheap nitrates for the farmers’ fields 
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The fertilizer industry and its location. It is plain why 
the feitilizer plant, drawing each of its staple law materials from 
a diffeient continent, finds the best location upon navigable arms 
of the sea, so that a ship-load of potash from Germany, bones 
from Buenos Aires, nitrate from Chile, fossil phosphate from 
Tampa, or sulphui from Galveston, can be unloaded diiect from 
ship to factory. We thus find feitilizer plants established in or 
near almost every Atlantic port fiom Marne to Mexico Heie 
fertilizei plants aie also near their gieatest maiket Since fer- 
tilizers are so laigely used by the truck-crop glowers throughout 
the Atlantic plain and on nearly all faiins east of the Alleghenies, 
fertilizer manufacture is as yet essentially an eastern industry 
Georgia is the leading state in the manufacture, chiefly because 
it is an important cotton state, and the exhaustive one-crop 
plantation system of growing cotton makes the use of chemical 
fertilizers imperative 

The future of fertilizer and fertility. We are just entering 
the era of artificial fertilization in the United States, because 
we have an increasing population, soils of decreasing fertility, 
and the new science of agriculture which is being disseminated 
with great lapidity (Fig 177) The comfort of our future de- 
pends upon commeicial fertilizers almost as much and perhaps 
more than upon coal or iron Granted the ability to grow plants 
abundantly, science can probably adjust and meet man’s wants, 
but without plants, nothing. Without any one of the three 
constituents, potash, phosphorus, or nitrogen, a field lich in every 
other requisite of plant growth lies barren. Even the care- 
ful Chinese have to abandon otherwise good land wheie they can 
get no fertilizer It is therefore foitunate that we have, even 
without the aid of the nitrogen-gathering bacteria upon plant 
roots, unlocked indefinite stores of nitrogen and potash With 
phosphorus it is otherwise. Speakmg in terms of generations 
its supply IS scanty and no ultimate leservons aie yet in sight. 
Phosphorus is therefore probably the point of man’s weakest 
hold upon the earth, and its waste m sewage, the loss of animal 
manures, and soil leaching, is a foim of resource destruction with 
which the future must deal unless perchance we 'can open some 
avenue of phosphorus recaptuie from the great reservoirs of the 
sea , 
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Fig 177 — Expenment showing the value of fertilizer at State College, Pa For 29 years these three plots have been 
planted m the following rotation com, oats, wheat, and hay The plot at the left has received ground hmestone, that at 
the right, nothing, that at the center, a “complete” fertihzer of dried blood, ground bone, and munate of potash The 
yield of hay for left plot is 1,840 lbs. per acre, center plot, 4,640 lbs per acre, right plot, 1,320 lbs per acre 
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2. Soap-making and its Materials 

Soap IS produced by the action of soda or potash upon fats. 
This chemical reaction causes soap manufacture to be classed 
among the chemical industries In the United States the prod- 
uct amounted to $316,000,000 in 1919, or nearly 3 dollars per 
person, and in Europe it is also important Oils and fats used 
in soap making, like many other law mateiials, seem to be of 
especial importance in countries of comparatively undeveloped 
industry Tallow, olive oil, cotton-seed oil, oil of sesame from 
India, groundnut 01 peanut oil, and cocoanut oil, are all the basis 
of laige commeice. Many other fatty substances of animal and 
vegetable origin are also used, even including the grease that is 
lemoved fiom sheep wool in preparing it foi the loom. 

3 Coal-tar Dyes 

A new source of colors. One of the chemical manufactures 
most typical in its scientific natuie, its impoitance, and its re- 
lation to other industries, is that of dyestuffs For thousands 
of years man dyed his clothing with natural colors made fiom 
herbs, barks, and other vegetables and animal products The 
famous Tyrian puiple of the ancient Mediterranean peoples was 
made from the pulverized shells of certain mollusks. Scailet 
was later obtained by the use of cochineal, a dyestuff prepared 
from the dried bodies of insects native to Mexico and Central 
America. The rough homespun of the Ameiican backswoods- 
man was dyed a rich blown by the use of butternut hulls. 

Artificial dyestuffs derived from that well-nigh infinite chem- 
ical mine, coal tar, are of relatively modern discovery. In 1856 
an English chemist, while experimenting with aniline, a sub- 
stance derived from coal tar, produced a brilliant violet dye 
Still other expeiiments resulted in the chemists developing a 
whole range of colors, which became known by the name aniline 
Over 700 distinct color dyestuffs have been developed and the 
total number of aniline dyes recognized by chemists is over 
62,000 Chemistry has thus turned a formei waste product 
from the by-product coke oven into a source of the rainbow 
hues used by man in coloring his clothing, food, and articles of 
daily use 
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Germany develops dyestuffs. As in many other fields of 
commercial chemistry, Geimany was the successful pioneer in 
the coal tai dye industry because she had fostered science in 
her univeisities moie than any othei nation The first aniline 
colors weie so inferior to the natural dyes that people became 
suspicious of anything named aniline, a prejudice which was 
haid to overcome By yeais of careful laboratory work the 
German scientists finally produced a range of artificial colors so 
excellent that they displaced the natural dye products, and so 
low in price that the lest of the woild found it cheapei to buy 
fiom Geimany than to develop a color industry Synthetic 
indigo was so successful that the export of natural indigo from 
India decreased from 21 million pounds m 1896 to a little over 
one million in 1922. Only the cheap labor of India makes any 
competition possible 

Prior to 1914 Germany controlled the dye industry, with over 
three-fourths of the world production. In addition she furnished 
over one-half the primary or intermediate products used by other 
countries in their limited dye industries The total export of 
coal tar dye products fiom Germany in 1913 amounted to over 
$50,000,000. 

Rise of the American dye industry. Soon aftei the beginning 
of the wai a number of the laigest textile manufacturing coun- 
tries, including Great Britain, the United States, France, and 
Italy, found themselves cut off from their regular source of dye 
supply The development of colors at home became an urgent 
necessity The manufactuie of coal tai chemicals had never 
been seriously attempted in the United States, and the first 
colors produced by the hastily organized industry were nearly 
as unsatisfactoiy as the crude dyes of the early aniline experi- 
menters. However the manufactuiers called m the best chem- 
ists, spent money freely on technical reseaich, and finally were 
able to develop home dyes which compared favoiably with the 
imported ones. Stimulated by the war demand chemical and 
dye plants were erected almost overnight and succeeded not 
only m supplying the home demand, but m capturing a large 
part of the foimer German export trade. In 1913 only seven 
dye plants, including one which was German-owned, were in 
operation in the United States No primary dye materials were 
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produced, the plants depending upon impoited intermediates 
In 1923 there weie about 70 dye plants m active opeiation, 
Hianufactuimg the crude as well as the finished colois, and pio- 
ducing 93 s per cent of the dyes consumed m this country, 
whereas in 1914 we imported 90 per cent The yearly output 
of the American dye mdustiy is now valued at about |6o,ooo,ooo, 
and 0111 dye exports are moie than double the imports 

4. Explosives 

Explosives, long used foi destruction only, have entered in- 
dustry, and are perfoiming rapidly inci easing services With- 
out dynamite and gunpowder the prosecution of the mining and 
quarrying industries, and the building of our railways, tunnels, 
subways, and canals would be impossible. Our per capita con- 
sumption of explosives amounts to over five pounds per year 
The danger and consequent cost of transport is the dominating 
factor which scatters the centers of manufacture as freight costs 
scatter cement plants Among the raw materials for this in- 
dustry mtiate of soda is important along with nitric and other 
acids, sulphur, and charcoal 

S Products of the Electric Furnace 

” Another new and important group of chemical products is 
that produced by electricity or electro-chemistry The great 
heat of the electric furnace is used in the manufacture of a num- 
ber of crystalline substances, such as calcium carbide which is 
used foi the generation of acetylene for lighting. It is manu- 
factured at Sault Ste Mane, Michigan, and at Niagara Falls, 
where the great power plants, run by the waterfalls, produce 
also all the carborundum made in America These same crys- 
tals are produced in Norway and Sweden, where the moist At- 
lantic winds blowing against the high mountains give an abun- 
dance of rainfall and cause numeious swift streams that yield 
excellent water-power for the production of the cheap electric 
current, which seems to be the locating factor in this industry. 
Similar water-power advantages have developed the industry 
to large proportions in Switzerland which shares with Scandina- 
via the leadership in exports of this nature. 
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Questions 

1 What IS the relation of aridity to the supply of chemical raw materials? 

2 Name a foreign trust from winch invention is likelv to emancipate us 

3 Which IS the better location foi a feitilizei factory, Baltimore or Harris- 
burg? 

4 What IS the basis for the advice of conservationists that the export of 
phosphate should be prohibited? 

5 How may a new source of inedible oil influence the price of edible oil? 

6 Explain the influence of education on the chemical industry. 



CHAPTER XV 


THE MINERAL INDUSTRIES 

The mineral indubLry has long shown an increasing importance 
for the basei materials Coal and non together make more than 
half of the total \aliie of all inmeials The mineral industry of 
the entire world employs about six million persons, yet its out- 
put IS not one-half as valuable as the product of the fams of the 
United States alone (Fig 178). 

I Building Materials 

The scaicity of wood and the resulting increase in price that 
came with the twentieth centuiy are forcing the people of Ameiica, 

MinornI Production 

Corn Hay Cotton Oatn Potutoos 

T 1 

2160' isao iior 033 css 401 

TotuI, COS8 

Fio 178 —Mineral production of the United States compared with production 
of crops m rmlhons of dollars 

like those of older countries, to find building materials m the 
earth’s ciust After our nineteenth centuiy saturnalia of tiee 
slaughter and cheap wood, we aie being driven more and more 
to adopt the building material used 111 Ancient Rome and used 
now in most parts of Europe, Asia, and north Africa It is merely 
a sign of tlie declining latio of land to man that necessarily ac- 
companied the increase of population and the end of the frontier 
period 

The abundance of stone and day permit quaiiying and brick 
making to be widely distiibuted in response to local demand 
The low value and gieat weight of these materials make t hem 
expensive to transport In its wide distiibution m response to 
scattered demand, the making of common buck resembles the 
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production of fresh milk Of the total output of $63,000,000 
in 1919, twenty states had each over $1,000,000 woith, and but 
foul over $3,000,000 The regions of high output are the legions 
of large population — ^New Yoik, Pennsylvania, Illinois, and 
Ohio Thus, New Yoik, the state with the greatest city population 
has also the greatest amount of buck inanufactuie. This industry 
is located chiefly in the Hudson Valley between New Yoik and 
Cohoes where both railroad and nver navigation furnish easy 
access to the enormous market of the cities about the mouth of 
the Hudson Rivei 

The buck yard, with its smoking kilns and clay-mixing machines 
that shoot out the bricks by the mile and cut them off into lengths, 
IS usually an industry with a very luiiited local market, although 
at Milwaukee and a few Ohio points special bucks aie made for 
distant markets 

Although brick must be manufactured while stone is merely 
taken from the earth, the building stone is often more expensive 
to use because of the large amount of labor involved m quairy- 
mg and shaping, or in fitting rough stones togethei m the wall 
There are several places 111 the United States where stones of 
peculiar meiit or unusual accessibility give rise to large quarry- 
ing industries with a distant market For this reason. New Eng- 
land has important quarrying industries along the sea coast where 
die scraping glaciers have exposed bare hills of slate, limestone, 
and granite. These quarries have access to the best possible 
transportation facilities, namely, that aflorded by the sea-gomg 
vessels that can practically come to the side of the quarry in 
many shelteied bays upon the indented coast. Massachusetts 
is the second granite producer and Vermont is first. Quarrymg 
is more important to this slate than any other Its granite for 
buildings and monuments is shipped to great distances as are those 
of New Hampshire, and its output of marble is nearly double 
that of either Tennessee or Georgia, its neaiest iivals. 

The marble industry of south Vermont near Rutland is one 
of the greatest m the world (Fig 170) A splendid maible deposit 
is almost as accessible to the quaiiymen as aie the granites of 
Maine 01 New Hampslure As in other extensive quarries, the 
rock IS cut and lifted by mechanical methods and the pioduct 
IS sent surprising distances when one considers how many other 
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good unused maible deposits there are in the United States It 
is a deal case of the influence of an eaily stait, an established 



Fig 179 — Maible quarry, Proctor, Vermont. (Vermont Marble Co ) 


reputation, and good organization in continuing the success of 
an industry 
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The beautiful marble is far less impoitant tlian the rougher, 
more rugged stone Its output is not as great in value as that 
of trap rock, the hardest of all, which is quaiiied in immense 
quantities and crushed for road surfaces Common limestones, 
used for load making, railroad ballast, and building stone are 
seven times as valuable as the marble output and furnish half 
the stone sold in the United States The limestone most used 
for building is the Indiana lunestone (Bedfoid oolitic), from 
Bedford and Bloomington This stone is widely used in eastern 
states because of its durable character and the ease with which, 
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Fic 180 — Price, production, and import of cement in United States (After 
R Malcolm Keii ) 

when first quarried, it can be sawed and worked into blocks and 
other desired building foims Upon exposuie to the an it hardens, 
as do some Ohio sandstones. Although they send then products 
to gieat distances, these important quaiiy centeis pioduce but 
a small amount of the total building stone, which is commonly 
dug from the quarry most neaily available to the place of con- 
sumption. 

Cement. Cement is a mixtuie of lime and clay burned to drive 
off the watei. Upon being wetted it absorbs water, hardens 
and becomes as durable as rock Cement is now largely used in 
making concrete, a mixture of cement, sand, and broken stone. 
It was the gieat building material of the Romans, whose experience 




Fig 181 —Rotary cement kJn (Atlas Cement Co , Northampton, Pa ) 
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has pioved it to be good for 2,000 years Chunks of it he to-day 
m wheat fields in Tunis and many other parts of the Roman woild. 
Three new factors, the leinforcing of concrete, the lotary kiln, 
and high-priced wood and iron, have combined since 1890 to pro- 
duce what IS called the cement age in Ameiica. When reinforced 
by having a kind of skeleton of steel wiies 01 steel rods within, ce- 
ment construction becomes a substitute foi stone, foi non, foi steel, 
even for lumber, and can be used to build an entiie house The 



Fig 182 — In the management of water cement renders irreplaceable serv- 
ice Trail Creek, Yakima Irrigation Project (United States Reclamation. 
Service ) 


lesultmg new uses brought increased consumption and the demand 
foi cheaper processes of manufacture This brought the inven- 
tion of the lotary kiln which has cheapened pioduction (Fig 
181) Cement has declined m price at the same time that its 
iivals, steel, non, and lumber, have increased in price The result- 
ing unpiecedented increase in the industry has been one of the 
most sudden of all industiial changes. The United States is 
now producing more than a barrel of cement each year for every 
inhabitant (Fig. iSo) 
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At the piesent time we are losing by fire nearly half as many 
buildings as we erect and the life of past constiuctions has at best 
been short. Good conciete buildings are permanent, and enrich 
the nation by their duiability as well as by the saving in other 
materials. Cement has, in addition, exceptional ease of construc' 
tion Mixed by steam power and ponied into moulds, it is a 
natural product of machinery and unskilled labor. Standardized 
metal forms are now used lepeatedly for all types of building 
construction Its use for girders, boats, fence posts, piles for 
diiving into the ground, and shingles seems to indicate that there 
is almost no limit to the service cement can lender (Fig. 182). 

Materials and distribution of cement making. Fortunately 
the raw materials, limestone and clay, or limestone and shale, 
are to be found in every state and the fuel for burning is also 
widely scattered, so that there is the possibility of having many ce- 
ment districts as the demand increases (Fig 1 83) The fact that the 
manufacture of cement uses about half its weight m coal has helped 
to make tire Lehigh Valley m eastern Pennsylvania the leading 
cement section of the United States Heie the limestone and 
shale are close together, at the surface, and only a few miles re- 
moved from the anthracite coal fields and near an abundant 
supply of good labor (from the adjacent Pennsylvania-German 
settlements). It is but 100 miles to the great markets and ports 
of New York and Philadelphia. 

But the Lehigh Valley is making relatively less and less of the 
American supply because of competition of newei plants as m the 
Shenandoah Valley of Viigmia, in Geoigia, eastern Tennessee, 
Pittsburgh, New York, Ohio, Michigan, Illinois, Kansas, and else- 
wheie Like other earth-buildmg mateiials, cement tends to be a 
local industry, and is now being made in over half the states of the 
Union The avei age factoi y pi ice of a 3 80-pound barrel of cement 
in jg22 was $i 76 As shipping such a cheap and heavy product 
very far will more than double the cost to the consumer, it is plain 
that a local plant has a gieat advantage over distant plants 

Cement from the iron furnace. The making of cement from 
blast-furnace slag, with oi witlrout addition of other substances, is 
a lecent innovation, important alike to iron and cement makers. 
Since the disposition of this piactically useless by-product of the 
blast furnaces has been a serious problem at many plants, the , 
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(After United States Geol Surv ) 
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making of it into cement is a double advantage and is being ex- 
tensively carried on at many Ameiican non plants 

2 Pottery, Porcelain, and Glass 

Utensils of eaitli materials aie common among many primitive 
peoples and have been so foi ages They were left by the Mound 
Builders and made by the Indians befoie Columbus The ancient 
Egyptians and Phcenicians weie expeit glass makeis long before 
the beginning of the Chiistian eia, and poicelain has been made in 
China for over a thousand yeai s. 

Glass is made by melting pure sand, which, by the aid of ceitain 
chemicals called flux, melts undei high heat and remains trans- 
parent aftei hardening Pottery, including its finei form, porcelain, 
is made by baking clay mixtuies, which harden without melting 
Pottery making in its simpler forms is a local industry which has 
sur\ ived the competition of the modern factory somewhat better 
than the textile industry has The pioduct is much moie difficult 
to transport and clay suitable for some kind of pottery woik is veiy 
common, although pure kaolin, the kind of clay used for the finest 
ware and whidi can be heated to 3,000 degrees without melting, is 
somewhat lunited in its distribution Large factories tend to con- 
centrate the production of the better grades of pioduct, but the 
cheapest giades tend to be made close to the market, as for example 
faim dram tile, made and used in the coin belt Diain tile, short 
lengths of unglazed pipe, cheap, bulky, and difficult to transport 
because porous and weak, is mostly used as a sort of field sewer 
system, to cauy off surplus water from the flat lands, especially in 
the North Central states, and make them fit lor tillage soon after 
the ram 

Pottery and porcelain. The pottery and porcelain industiies of 
the United States have increased very lapidly since the Civil War, 
but the best giades are yet imported from Germany, Czecho- 
slovakia, and France. The two cities of Trenton, N J , and East 
Liverpool, Ohio, manufacture much the greater pait of the good 
pottery produced in the United States Trenton alone has more 
than fifty potteries. The supply of law materials for this city is 
diverse The coal comes from the anthracite district of eastern 
Pennsylvania, and the local clay suffices for the coarser uses of the 
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indusUy Quartz and feldspar are brought from tire Adirondacks 
and the southern highlands of New York Some of the clay comes 
from distant southern states, the best fiom Florida Much of the 
finest clay is imported fiom England, being biought back very 
cheaply by vessels which take out caigoes of Aineiican agricultural 
products and must otherwise come back well-nigh empty The 
freight rate from Cornwall to New York is a dollar a ton, and from 
New York to Trenton by rail is about the same as hauling a local 
clay four miles from the local pits Trenton is one of the best 
places in the United States, if not the best, for a new pottery plant 
to secure adequate skilled labor and supplies — whence the concen- 
tration of the industry 

Ohio is the leading pottery state, uith centers at East Liveipool, 
Zanesville, and Cincinnati The coal mining state of West Virginia 
now ranks third, close after New Jersey There are extensive 
deposits of good kaolin m North Caiolina, Georgia, and other 
southern states Small amounts aie dug in Delaware and Mary- 
land, but there is no prospect of the industry moving to these 
southern supplies of raw material, which can be so cheaply and 
easily transported to established centers of manufacture upon the 
edges of the coal fields 

Glass making. The quartz sand and flint for glass making are 
commonly melted at about 2,500° F with an alkaline flux, usually 
soda, to hasten the melting The chief 1 aw material, quartz sand, 
IS most widely distributed It occuis in piactically all countries, 
and near all our manufacturing centers 

The United States leads the world m the manufacture of glass- 
ware Like non manufactuie, the industry began in Colonial 
times with a wood-buining epoch, which caused it to be centered m 
New England and the eastern states Glassboio and MiUville, 
N. J , and Philadelphia were until recently the leading glass- 
manufacturing towns in the United States. These eastern glass 
centers have abundant sand, but they aie at some distance from 
their coal supply which they use in the foim of producer gas. The 
gas-fed flames play aiound the pools of melted sand as it waits its 
final shaping at the hands of the glass blower or glass machine 
Owing to tire great fuel advantage possessed by the natural gas 
region of western Pennsylvania, West Virginia, Ohio, and Indiana, 
great gams have occurred in these states, which now manufacture 
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three-fourths of our glass The East has gained little in lecent 
years Muncie and Gas City, Indiana, have had a gieat rise in 
glass making. The exhaustion of the natuial-gas supply has 
centered attention upon bituminous coal as a fuel As a lesult the 
Pittsbuigh district with both coal and natuial gas is now the gieat- 
est glass-manufactuiing district of the United States, and Penn- 
sylvania makes a thud of the product The Ohio Valley dominates 
this industiy as it does the iron industry and for the same reason — 
fuel 

WORLD’S MINERAL OUTPUT IN 1913 
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Glass resembles pottery in the abundance of its uses and it 
presents even greater difficulties of transport. The necessary heat 
and suitable fuel are much more difficult to secure than for pottery, 
so it is not so widely distributed and is not, like pottery, an industry 
of very primitive peoples. The United States imports some 
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Fig 184 — Placer mining, Gibbsonsviile, Idaho (Photograph by B Willis, United States 
Geological Survey ) Placer mining tears down and washes aivay acres of land and chokes up rn er 
channels w ith its debris 
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Euiopean glass, especially the finest grades for lenses and for 
scientific woik, but we also export to many countries the piodiicts 
of oui inventive ability, in the form ol our machine-made glass- 
ware Machines have leplaced hard laboi and skill in most of the 
cheapei foinis of glass 

, H f Gold and Silver 

On account of their remarkable malleability, durability, and 
beauty, these metals were highly piized foi ornaments and coins 



Fig 185 — A quartz vein (the white band) in metamoriihic rock Muchals 
Caves, Kincardineshire, Scotland (From Salisbury, Barrows, and Tower ) 
The uncertainties of mining are apparent 

even before the period of recorded history. The appeal gold makes 
to the imagination tends to cause an overestimate of its value. The 
world’s output IS of less value than the corn and oats raised in the 
single state of Iowa, yet, because of its use as the basis of all our 
commercial transactions, gold production becomes one of the most 
potent economic influences. 

Widely scattered in the earth’s must, gold is collected into veins 
of quartz in many kinds of rock. The destruction of exposed veins 
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in the wealing down of mountains by streams has caused the 
transportation of gold along the courses of streams to great dis- 
tances fiom the original veins. The minei’s pan, not unlike a wash 
basin, suffices to extract the gold from the sand if there be water 
present in which to agitate the sand until the gold settles to the 
bottom so that the sand can be gradually separated from it. Large 
banks of sand and giavel, containing very small quantities of gold, 



Fig 186 — Gold production of the Canadian Klondike (Yukon Territory). 
Notice how the population has declined with the falling gold output 

are worked by the placer process (Fig. 184), which consists of wash- 
ing down the gravel banks by the force of a stream of water from a 
nozzle. The water carries the sand through long sluice boxes, with 
crevices m the bottom, m which the gold is caught, because, being 
the heaviest of the materials, it gradually settles to the bottom. 
This method has been used extensively in many parts of the world, 
especially in California, where streams have been so choked by debris 
as to fill up valuable channels in their lower courses and to cover 
rich agricultural lowlands with worthless beds of sand and gravel 
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The most permanent kind of gold mining consists in the work- 
ing of the oies that are found in the vems themselves (Fig 185). 
The ore is usually ground fine by a stamp mill, and then washed 
by a process similai to that pursued m placer mming. This process 
does not, however, get out all the gold, and a newei method called 
the cyanide process dissolves the gold out of the pulverized ores 



Fig 187 — The production of gold m the United Stdtes and m the principal 

states 


by soaking them in tanks, and makes profitable the use of ores 
containing as little as $2.50 (less than one-eighth of an ounce of 
gold) per ton and sometimes even less than that This chemical 
process has greatly cheapened the extraction of gold from some 
ores and helps explain the fact that world gold production more 
than tripled in the twenty years from 1892 to 19x2 (Fig 189). 

The uncertainty of gold and silver production. Few in- 
dustries have Ips permanence in any given locality (Fig. x86) than 
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gold, and it may be that the peak of pioductioii for all time has 
been reached 

The quickly exhausted deposits of the Klondike were in sand 
and gravel along the streams where the individual woiker could 
easily get the gold The increase after 1907 marked the beginning 
of the period of large-scale production at the hands of a powerful 
coxporation which bmlt 62 miles of flume and pipe line to operate 
placers, and a water-power plant with 36 miles of electric trans- 
mission line. With this equipment, the Klondike had a few moie 



Fig 18S — ^The gold production, of California compared with the wheat crop 
and the frml crop in value 

years of prosperity and then another decline which will be final 
unless the mother lode is found The mother lode, if discovered, 
should last several decades before mining reaches its ultimate 
depth, which is now about i mile, and has been reached m the 
Victoua gold mines of Australia 
The population of Nevada fell from 60,000 in i860 to 40,000 
in 1890 because of the exhaustion of one mine — the Comstock 
mine (chiefly silver) near Virginia City California, long the 
leading gold producer in the Union, shows the uncertainties of 
the industry by its frequent changes of base (Fig. 188) The gold 
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discovered there in 1848 was in stream beds. These were soon 
exhausted, and tlie miners next discovered many old abandoned 
river beds and even buried rivei beds which could be reached 
by tunnehng undei lava deposits. Then came placei deposits, 
and giavel woiked by huge floating dredges Finally the mother 
lode was discovered and the hard ore woiked by deep shaft mining. 
California, which has been surpassed by Colorado with its vein 



Fig 189 — Gold production of the world and leading countries 


mines, has been the leadei from 1911 to date. Dredges produced 
half of Cahlotnia’s gold in 1922. 

Colorado cities, depending entirely upon mining, have aiisen 
in almost inaccessible places in the Rocky Mountains, such as 
Leadville, neaily two miles above the sea, and Cupple Creelc, 
which pjoduces over half of Colorado’s present gold output. 

Gold in Alaska. Alaska, which m igo8 produced more gold 
than Cahfornia, has three distinct fields. On the southeast are 
gold oies of low grade, worked in stamp mills, operated econom- 
ically by fuel oil. In the Yukon Valley tlie centers at Klondike 
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(in Canadian territory) and Fairbanks, may eventually be suc- 
ceeded by other discoveries. Cape Nome (beyond the Ai ctic Circle) , 
on the west coast of Alaska, had a most unusual deposit, a sea 
beach so enriched by gold-beaiing streams that a miner could 
pan $10 per day from the sands The day of the individual miner 
IS passing, the gold beaches of Nome are now woiked by diedges 
and the futuie of Alaskan muimg lies in machrnery and laige- 
scale operation 

Sliver. In the United States, second to Mexico in output, 
silver mining depends for its prospeuty upon the output of gold, 
copper, and lead, since silver is laigely a joint-product of such 



Fig 190 — Silver production is unusual in that its output does not increase 
as rapidly as that of most other metals This is due in part to financial legis- 
hvtion 

mines The mines operated for silver alone are relatively few. 
The total output of silver in the United States, $75,000,000 in 
1923 (Fig igo), barely equaled the corn crop of South Dakota, 
exceeded by 9 other coin-producing states 

The future of gold and silver production. The World War 
caused a decline in the output of both these metals, due to the 
increased cost of mining and to interference with the industry 
Russia, which produced $28,000,000 of gold in 1914, fell to less than 
one million in 1921, and many mines of low-giade oie all over the 
world weie closed down If the cost of labor and mining machinery 
declines sufhciently from its war peak many of the old mines will 
piobably be reopened and new ones sought. Much of the world 
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has not been prospected adequately and furthei discoveries may 
be expected m Canada, Siberia, South Africa, and other little 
explored regions Increase in pioduction may even take place 
too rapidly for the welfaie of the woild, owing to the distuibing 
influence that large production is supposed to have upon prices, 
probably the most interesting aspect of gold pioduction Any- 
one can take gold to the mint and have it coined Thus most 
of the gold becomes money Money is used to buy goods If 
money is plenty it becomes lelatively cheap, so that a piece of land 
or a piece of meat commands more money than formerly and we 
say prices have iisen When prices use fastei than wages, people 
who depend on wages or investments arc made poorer. 

Questions 

1 Explain the location of brick yards and porcelain plants 

2 Explain the past and picscnt relative position of the Lehigh Valley in 
the cement production of the United States 

3 Is cement of equal value to agriculture in the East and in the West? 

4 What factors locate a glass plant? 

5 How may impiovements in gold mining make it difficult for people to 
get along on a fixed uicome? How may shortage of gold affect the person 
with fixed income, the person with produce to sell? 

6 . How does placer mming interfere with the navigation of the lower courses 
of nvers? 



CHAPTER XVI 


THE TRADE AND ROUTES OF NORTH AMERICA 

The internal trade of the United Slates is vast, the country is 
almost a world in itself, so great is the variety of natural lesource. 
Not since the founding of the Republic has there been any tariff 
to interfere with the full development of regional specialties. This 
gieat,, unmeasured domestic trade is favored by nature The 
surface and contour of the North American continent offer easier 
paths foi commeicial routes than those of any other continent 
except Europe. Most of the habitable areas arc comparatively 
near to, or are easily reached from, healthful coasts and suitable 
harbors. 

The center of gravity in North American industry, population, 
and commerce is, and will long continue to be, m the southeastern 
temperate region, the region comprisuig the Atlantic Slope, the 
basin of the Great Lakes and the Mississippi Valley east of the 
meridian of ioo° W (Fig 191). This section is especially favored 
for transpoitation within itself and for access to the sea The 
slightly sunken coast line affords numerous good harbors, with 
value increased by a moderate tide Inland waterways are afforded 
by the Great Lakes, the Mississippi, the St Lawrence, and the 
rivers and bays of the Atlantic Coast (Fig. 192). There are few 
mountain obstructions, and m the interior the Mississippi Valley 
is almost level, opens broadly to the Gulf and further has the 
phenomenal advantage of almost level passages to the Lake Basin, 
to the Atlantic Slope and to the areas diaining into the Hudson 
Bay and the Arctic Ocean. The pioblem of getting out to the 
Pacific, although of considerable difificulty, is easier than cross- 
ing the Alps or the chief mountains of Asia or South America 
Excellent climate and abundant natural resources in the temperate 
sections complete the conditions necessary for the development 
of trade routes unrivaled in the size of their commerce 

We have strangely failed to utilize all our advantages, especially 
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Fig. 191. — ^Population per square mfle, by counties, 1920. (Bureau of tbe Census ) 
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our waterways, which are ahead of those of any other nation in 
extent, distribution, navigability, and ease of use These little- 
used resources consist of 25,000 miles of river now used to some 
extent, 25,000 miles that might be impioved, 2,500 miles of largely 
abandoned canals and 2,500 miles of bays and sounds that need 
connecting by canals The rivers and canals have languished 
and the raihoads have thriven because we have been an individ- 
ualistic rathei than a social people The individual 01 corporation 
could make a fortune from a laihoad, while the river, free to all, 



Fig 192 — Navigable rivers of the United States 


merely interfered with the monopoly of the railroad interests 
and favored the shipper lather than the cairier Before the com- 
ing of railroads, this country, like many others, was dependent 
upon rivers to an extent now little known Thus the Ohio and 
Mississippi 'Rivers were the fiist great avenues of trade, travel, 
and settlement m the country west of the Alleghenies, which they 
commercially dominated till 1850. But these streams were not 
adequately impioved and the Great Lakes were; hence diey 
dominated the commerce of the last half of the nineteenth century 
as the Mississippi dominated the first quarter. 

Influence of the Great Lakes in making routes. The primary 
routes of the continent are those connecting the continental in- 
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terioi — the upper Mississippi Valley and the Great Lake Basin — ■ 
with the Atlantic On the south navigation fiom the distant 
Gulf of Mexico was all shut off until the steamer came (1812) 
and on the north it is still shut off by the Niagara Falls and the 
rapids of the St Lawience save for boats carrying about one-fifth 
as much as the Lake boats. The Ohio Valley frontieisman, in the 
day befoie the steamboat, took his flatboat load of produce to 
New Orleans, sold it, sold the boat because it could not be got 
upstream, and walked home with his silver dollais His few 
import goods he bought from another flatboat that came down 
from Pittsbuigh, the end of a long wagon journey from the Atlantic 
The Mohawk Rivei, flowing out through the only complete break to 
be found in the Appalachians between Maine and Alabama, gave 
the key to the Lake commerce The completion of wagon roads 
across the state of New Yoik about the beginning of the century 
was followed hy the opening of the Erie Canal in 182S) fhe first 
extensive canal in the United States. The tapping of the Lakes 
by this canal was revolutionary foi the commerce of the West. 
A barrel of flour, which befoie this had consumed its profit in pay- 
ing wagon freight for a hundred miles, could now be taken from 
the Lakes to the sea for a tiny fraction of the former prohibitive 
freight A large territory in the heart of the continent was given 
commercial possibihties, because the new route made possible 
a commerce with Europe by way of New York Lake shore points 
throve, having access to the sea through the canal They also 
became the bases foi the starting of railroad lines into the corn 
belt states a few years after the Erie Canal had virtually made 
the Lakes into a commercial aim of the sea The building of 
railroads to the West was most easily accomplished along the 
open route followed by the Erie Canal. This was a profitable 
place, too, for the building of a railroad, because here were already 
in existence the traffic-breeding centers of population that had 
grown up in the territory enriched by the canal that had made 
cities in the wilderness 

The Great Lakes thus have dominated the development of trade 
routes in the railway era Along their shores are the greatest 
interior populations and trade The lake freight rates, which 
have been and are but a fraction of land rates, were a freight 
attraction that gave any lake port commercial command of the 
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tenitoiy behind it The Lake shores have, therefore, always been 
magnets to the lailway builders Whenever possible these men 
have brought then lines to the Lakes at some point oi points so 
that they might forward to the eastward by boat and get a share of 
the watei-borne Lake traffie, going west Consequently the Great 
Lakes have been the deciding factoi in locating one terminus 
of most of the railroads of the central west (Fig 194) The 
trade routes of this region may now be likened to a section of 
a thick cable woven of many stiands which are untwisted and 
spread out fan-like at each end The Lakes, with then steam- 
ship lines and the competing and auxiliaiy lailways that follow 
their shores, make the central or compact sections of the cable 
The loose ends are represented by the many lines of 1 ail way that 



Fig 193 — Iron-ore dock, steamer, railroad teiminal, ore unloaders and ore 
storage at a Lake Erie port 


converge at the western Lake ports, and by the other lines that 
diverge fiom the eastern Lake ports to the Atlantic Coast 

Once the railways have brought their grain, lumber, and ore 
to the Lake ports, water transportation renders a gieat seivice 
From Duluth, Port Arthur, and Fort William on Lake Supeiior, 
from Milwaukee and Chicago on Lake Michigan, and from Toledo 
on the Maumee near Lake Erie a vast fleet of steamers and barges 
busily and cheaply cany freight to and from Cleveland, Buffalo, 
and even Montreal on the east. But the railroads because of their 
greater speed are also busy with the east and west traffic Noith 
of the Lakes, between the Lakes, and with many lines south of the 
Lakes they keep up a constant competition with the Lake vessels, 
and, in the winter months when the Lakes are frozen, they must 
carry all the height The railroads also get at all seasons the 
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vast amount of high-class Height for which there is need of haste 
Thus, meat, one of the greatest if not the gieatest single product 
m value in the whole Lake basin, goes eastward chiefly by lail 
from the great packing centeis of Chicago, Kansas City, Omaha, 
and Sioux City. The eastbound gram fiom these same markets 
gravitates toward the Lake steamer, since speed and temperature 
aie not so impoitant in its transit 

The traffic of the Lake region. In numbers of tons pei year the 
traffic through the Ameiican and Canadian canals aiound the 
rapids at Sault Ste Mane at the eastern end of Lake Superior 
far outranks that passing through the Suez Canal (Fig 195). 
The tonnage of height passing Detioit is as great as the combined 
foreign trade of New Yoik, London, and Liverpool, although 
It is of fai less value per ton The enormous shipments of iron 
ore are the largest single item. Shipments of lumber, coal, and 
gram also assume great pioportions In 1923 it was estimated 
that 69 million vessel tons passed through Detroit River carrying 
92 million tons of freight woith one billion dollars. 

The Welland Canal at the other end of the Lake, with about 
one twentieth as much freight, shows the limiting influence of 
shallow diaught, 14 feet as compaied to 21 in the channel at the 
Lime Kiln Crossing below Detroit. 

Before the world war millions of tons of coal were carried from 
the southern shores of Lake Erie to the upper lakes at a freight 
rate of 30 cents per ton The ore rate was commonly 65 cents 
from Duluth to Ashtabula, neai Cleveland, and giam was carried 
nearly 900 miles from Chicago to Buffalo for 41 cents per ton 
The lower rate westward was due to the competition of the many 
vessels for the relatively small return freight. In the season 
of 1924 the wheat rate from Chicago to Buffalo vaiied from one 
and one-half cents to five cents per bushel of 60 lbs — a competent 
rate. In 1923, 78 per cent of the traffic through the Sault Ste. 
Mane Canal was eastbound. Important articles in this total 
of 91.3 million tons were non oie 59 2 million tons, wheat 283 
million bushels, other grain 87 million bushels, flour 10.4 million 
barrels, coppei 60,000 tons, westbound, 16 7 million tons bitu- 
minous coal and i 7 million anthracite. 

The Lake steameis are a highly specialized t3rpe. They are just 
as deep as the builders dare make them to pass through the 21-foot 
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Fio 19S — Canal tonnage at Suez, the “Soo” and Panama. 
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channels that have been di edged in the shoals between lakes They 
are built with many hatches foi fast loading, in which giavity is 
thechief factoi (Fig 196) In unloading the bulk caigoes, especially 
of ore 01 coal, clam-shell giab buckets, some of them of 15 tons 
capacity, reach into the bottom of the ship and grasp minerals as 
human hands would scoop up sugai (Fig 197, Fig 193) Ten 
thousand tons of ore have been loaded in 39 minutes, and 10,000 



Fig 196 — The car load of coal is being dumped as easily as a bowl o£ sugar 
(Pennsylvania Railioad Co , Philadelphia } 


tons of coal unloaded at Duluth in 15 hours These factors of 
economy explain why the Lakes draw the traffic, and why the Lake 
cities have giown. 

Chicago lb at the tip of the Lake that reaches faithest into the 
corn belt. All routes from the East to a large northwestern aiea 
weie compelled, in lounding Lake Michigan, to pass this point, 
which natuially became the greatest lailway center m the wodd 
(Fig 194) Cleveland, Toledo, and Milwaukee had less com- 
manding positions and grew less rapidly. Duluth, at the head of 





348 


THE UNITED STATES 


Lake Supenoi, is the gateway to a teruLory that, although much 
latei in its development than that around Clucago and much less 
favored by climate, causes a laige and increasing volume of freight, 
both outgoing and incoming Port Aithui and Foit William, 
Canadian cities on the western shore of Lake Supenoi, are sister 



Fig 197 — Grab buckets of Hewlett automatic ore iinloader lifting cargo 
liom the hold of one of the Gieat Lake boats with its continuously open 
decks (Wellman Se.ivei Moigan Co , Cleveland ) 

cities and also rivals to Duluth, shanng with her the foiwaidmg 
trade to and fioni the spring wheat country to the westward 
West of the Lakes the railroads can and do spread out in all direc- 
tions where theie is traffic (see Fig 194) At the east end of the 
Lakes Buffalo holds a position as traffic distiibuLor, corresponding 
to that of Chicago and Duluth as traffic assemblers. Tiunk-lme 
laihoads connect it with Boston, New York, Philadelphia, and 
Baltimore, and the state of New York has spent ovei 100 million 
dollars in rebuilding the Erie Canal so that it can carry 1,000- ton 
barges and enable the poit of New York to continue as the metrop- 
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oils of Lake traffic. The service of the Eiie Canal is not to be 
measured in tons actually earned any moie than we measure the 
value of a policeman by the numbei of arrests he makes Every 
spring foi many years the gram lates on the railroads went down 
when the canal opened because the canal gave free competition on 
a cheap highway Whenevei the canal reduced the rate the rail- 
roads had to meet it. Thus the canal has reduced the rate on 
nearly all the hundreds of millions of tons of freight that have 
passed from the Lakes to the sea in the last hundred years — a 
service of incalculable value This fact explains the bitter fights 
that the laihoads have so often made to kill the canals (Fig. 198 ). 



Fig 198 — Water transportation is a controller of railway freight rates 


It is interesting to speculate on the probable results of the 
success of the rival plan to improve the St Lawrence and the 
Welland Canal, making that route even cheaper than the New 
York Canal 

To the south of the Buffalo routes three other trunk routes of 
importance connect the Lake shore and the Ohio Valley with the 
Atlantic ports between Norfolk and New York 
This rather surprising number of routes to and from the Great 
Lakes is due to the remarkable topography of the basin of this 
group of lakes They lie at the very top of the continental mid- 
region, upon Us veiy roof, a reservoir and water tiansport system 
on a level plateau By the digging of a mere canal at Chicago the 
waters are diverted to the Mississippi The four southern lakes 
are so nearly on a level with the general surface of the country, that 
they can be approached by railway at almost any point suitable or 
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desiiable for the landing of vessels. Hence, the multiplicity of 
routes to them and fiom them 

The traffic on these east and west routes fiom the Atlantic 
Coast states to the western plains is the heaviest railroad traffic in 
the world, and comprises in the mam the eastward movement of 
raw materials and food — gram, flour, lumber, ore, copper, meat, and 
cattle foods in exchange for the westward moving manufactured 
articles and imports m almost infinite variety The heaviest 
single item going west is coal, chiefly the superior grades from 
Pennsylvania and West Virginia. 

Between the Chesapeake Bay and the Gulf there are no rail- 
roads of the first magnitude going inland from the Atlantic because 
there is no inducement to take export goods across the mountains 
to this corner of the continent The region of the lower Ohio has 
sufficient natural outlets toward the Gulf or the Atlantic north of 
the Caiolinas Charleston, Savannah, and the lesser south Atlantic 
ports are led by the local railways and the navigable rivers in the 
Atlantic plain. This limitation of hinterland gives them a prospect 
of permanently small size in comparison to that attained by ports 
having easier connection with the center of the country 

The side doors of the continent. This great sheaf of east and 
west routes bound together by the Great Lakes, and reaching into 
the center of the continent, has really included more territory than 
it can hold As the result of tiansitory rather than permanent 
conditions of settlement, it has, in grasping for the vitals of the 
continent, overreached and placed itself in unstable equilibrium by 
taking trade that can, with the improvement of routes, go more 
easily by the side doors to the south and to the north — the Gulf of 
Mexico and possibly Hudson Bay. 

The Mississippi River with its boats or the possibility of boats has 
rendered in its field a rate control service almost identical with that 
of the Erie Canal. The Mississippi Valley with its natural outlet 
toward the Gulf has created, first. New Oileans on the great river 
near its mouth, then at the sides of the valley, Galveston, Mobile, 
and Pensacola, which have become important with the building of 
the railways from the productive districts to the northward. These 
are all cities of the second class, but they are all at the ends of prom- 
ising lines of trade to the uppei valley. Each also has a rich local 
territory in the cotton belt. Mobile has m addition, Alabama iron 
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and coal, and the navigable Warrioi Rivei which permits barges 
from Mobile to come within a few miles of the coal mines Galves- 
ton can command Texas, Oklahoma, and Kansas giain Although 
the routes to the Gulf ports at present aie drawing but little freight 
fiom beyond the Ohio and Missouri Rivers, their trade is giowing 
and in the course of the coming decades these routes will be ex- 
tended to the North, and peiform a more important part in our 
foreign trade particularly with South Ameiican and Oriental ports. 
As the population and industries of the United States giow more 
like those of Europe, the commerce of the Central States will be 
relatively less with Europe and the East and more with the tropics 
The opening of the Panama Canal is another strong factor helping 
to change the commercial front of the Mississippi Valley from tlie 
Atlantic to the Gulf The lower Mississippi Valley, with vast 
undeveloped resources, also has great industrial changes before it, 
so that it is possible that by 1950 the Gulf routes may equal in 
commercial importance those that connect the Great Lakes and 
the Ohio with the north Atlantic. These predictions are by no 
means dependent upon pure speculation These changes are 
already in evidence and are progressing rapidly Nature is with 
them 

This does not mean that we shall see any decline for the 
eastern roads. Under present noimal conditions they are and 
must be congested, crowded, overburdened with a traffic that 
results from the great growth of commerce which has come to 
stay New trade will go to the Gulf For example, the wheat 
trade of Kansas City is already greater than that of Chicago, 
and Kansas City is distinctly m Gulf rather than Atlantic terri- 
tory The distance fiom Kansas City to Chicago is 458 miles 
and the wheat rate I’jyi cents per hundred, to New York, 908 
miles farther, it is 40 cents if for export, from Kansas City 
to New Orleans, 880 miles, and to Galveston 851 miles, and the 
rate to both is 30 5 cents for export wheat and 41 cents if for 
domestic consumption. Thus the American railroads favor ex- 
port traffic 

The trans-continental lines. Between the Pacific Coast and 
the more populous East lie the Great Basin, the Rocky Moun- 
tain plateau, and the Great Plains, now crossed from east to 
west by eight railways. They are commonly known as the 
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“Trans-contmental Lines,” but with one exception they lose 
their identity at the middle of the Mississippi Valley, which 
may really be considered then eastern end They heie serve 
as feeders to the Lakes and eastern routes described above, 
which forwaid the freight from any and all of them to the At- 
lantic coast points. In the competition for the tians-contmental 
trade, the northern and southern loutes are moie favorably lo- 
cated than the central, and the most southerly route, the South- 
ern Pacific, has, m some respects, the best location of all, and 
m other respects the worst This route, having its teimini at 
San Francisco and Los Angeles in the West, and at Galveston and 
New Orleans in the East, has the shortest land carnage, but it 
has the disadvantage of ciossmg the most and part of the United 
States Travelers commonly call it deseit From Galveston 
and New Orleans the route is m reality continued to New York 
by regular hues of steamers operated by the same company 
This combination of railways and steamship routes secured much 
California tiade with the East before the opening of the Panama 
Canal The northern routes, Canadian National, Canadian Pa- 
cific, Great Northern, and Northern Pacific, with their teimim 
on Lake Superioi, utilize the cheap water transpoitation of the 
Lakes, operate steamers to Bufialo, and have regular traffic ar- 
rangements with the railways from that point eastward. The 
Canadian Pacific also has steamers from Atlantic tidewater to 
Europe The northern routes aie also shorter than the lines 
that cross the central or widest paits of the United States as 
may be seen by leference to a globe 
The development of transportation facilities in the region 
has been most rapid In 1849 caravans of gold seekers’ wagons 
crossed it en route to California. The first regular tian.spoita- 
tion service across the Great Plains was the “Pony Express,” 
relays of galloping horsemen carrying small packets of letters 
and valuables. This was succeeded by wagon trains that set 
out from St Louis, Kansas City, and Omaha foi New Mexico, 
Utah, and California. In 1869 the first railroad (from Omaha 
to San Fiancisco) was built through the aid of the United 
States Government at a time when the buffalo and Indian still 
held possession of the Plains The present number and sti iking 
appearance of the tran.s-contmental railways, when shown upon 
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a map (see Fig 194) tend to give an exaggerated impression of 
the pait that they play as through carriers of freight. The 
strictly trans-contmental trafhc, aside from passengeis, mail, 
and perishable fiuit and vegetables, is not large This is due to 
the prohibitively high cost Thus the wheat rate is 35 cents per 
100 pounds from Logan, Montana (iii° W ), the traffic divide 
on the Noithein Pacific, to the Pacific 01 to Duluth (1,055 
miles) Either teiininus of this load is thousands of miles from 
the price-setting market at London. The chief service of these 
routes IS as carriers of the height pioduced along the lines, or 
of coast traffic consigned to niteiior points. 

There is, however, a large tiaffic of an essentially trans-con- 
tinental character Thousands of carloads of oranges, peaches, 
apples, and grapes with some dried fruit are annually carried 
from points west of the coast range to points east of Chicago 
and even to the Atlantic Coast cities. Maiiufactuies of great 
value are taken from the manufacturing east to the essentially 
non-manufactuiing Pacific Coast There is also considerable 
overland shipment of oriental teas, mattings, and silk, but the 
heaviest traffic across the Rockies is in lumber, chiefly from 
the state of Washington This traffic is mci easing rapidly, for 
Washington lumber is becoming common not only in the Mis- 
sissippi Valley, but also east of the Alleghenies The efforts of 
the railroad managers to get return freight foi then lumber 
trains have caused the shipments of a large amount of exports 
to the Orient via Pacific poits. In this way cotton has been 
exported from Texas to Japan via Seattle, when its more natural 
route was by way of the Panama Canal. 

The people of the mid-region of the trans-continental railroads 
are great tiaffic pioduceis They are almost exclusively en- 
gaged in agriculture, mining, 01 lumbering, They are far fiom 
their markets and their souices of supplies. They sell much 
and they buy much, so that a single farmer’s family in the re- 
gion of the Great Plains is reckoned by some railroads as con- 
tributing $500 a year income to the company This explains 
their diligent labors to get settlers on their lines. 

The routes of the Pacific Coast region. The trade routes 
of the Pacific states are simple The centers of population are 
near the coast. Aside from the southern coast settlements, and 
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the noithern lumber towns, Califoinia consists essentially of a 
long valley extending to the north and south, opening at San 
Francisco Bay and diained by the Sacramento and San Joaquin 
Rivers A railway net spreads over these valleys and the lines 
follow the riveis to the sea at San Francisco In the south the 
coast range is low and it has not been difScult to build lailroads 
which pass out of the San Joaquin Valley and reach the sea 
at Los Angeles, the poit and center of a populous and prosper- 
ous district, and also at San Diego The ocean trade of Los 
Angeles grew like a mushroom between 1910 and 1920 In the 
northwest the chief productive regions (aside from lumbering) 
are the Columbia and Willamette Valleys, which also furnish 
routes foi lailways to the port of Portland The Columbia is 
also navigable to the eastern boundaiy of the state of Washing- 
ton, but the gieat excellence of Puget Sound for the develop- 
ment of great harbors and poits, combined with the richness 
of its immediately adjacent territory, and the shorter route to 
a rich interior, marks it as the site of the coming commercial 
and industrial metropolis of the Pacific Coast of all America. 
In 1922 the' vessels engaged in foreign trade, and entering Puget 
Sound ports, had a tonnage of over four million, while those 
entering San Francisco amounted to one and one-half million tons 

The nearness of the Pacific Coast population to the Pacific 
causes the Panama Canal to be easily effective in stimulating 
their trade, which with its law products, is so dependent upon 
tlie markets of populous regions. 

Alaska. In Alaska the arctic interior of the continent has 
been invaded by modernized trade routes, and the dog sledge 
and the human pack earlier have been succeeded on the mam 
line of trade by the railway and the steamboat. The Klon- 
dike gold fields, lying upon the upper Yukon on both sides of 
the Alaskan-Canadian boundary, were at first reached by the 
trail over the mountains near the coast of South Alaska where a 
short but fearful journey separated sea and river navigation. 
Within two years after the important gold discovery on the 
Klondike (1897), the railway, beginning at the harboi of Skag- 
way, had crossed the mountain pass and connected the steamer 
on the fiord coast of south Alaska with the brave stern-wheeler 
that risks the shifting sands of the Yukon But this river is 
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open only in the summei months and must be entered from St 
Michaels, across a part of the Bering Sea The lower river route 
to the Klondike is hundreds of miles longer than the more di- 
rect one over the mountain ranges tliat separate the upper Yu- 
kon from the Pacific The Alaska Railroad, built and operated 
by the United States Government, now connects Seward with 
Fairbanks, neaily 500 miles noith on the cential Yukon. 

The possibilities of travel in tlie interior of Alaska are being 
greatly improved by the domesticated reineeer, which has been 
intioduced by the aid of the Govermnent. This draught animal 
IS perfectly adjusted to North Alaskan environment wheie it can 
also furnish meat and milk It will be a great aid to prospectors 
and miners in the search for mineials in which Alaska and north- 
ern Canada seem to be promising. 

Seattle and San Fiancisco are the chief trade bases for the 
vessels, mostly the steamers of two companies which carry al- 
most the entire trade of Alaska. Alaska sends gold and cojoper, 
fish (mostly salmon) and furs in exchange for the great list of 
foods, clotliing, and supplies, needed by white men in a cold 
land, not well suited to agriculture 

Waterway improvements in the United States. The United 
States needs more facilities for transport, as shown by the freight 
congestions that clog our railroads in times of prosperity Theie 
IS much talk in the United States m favoi of the impiovement 
of our waterways At piesent they are in an astonishing stage 
of neglect Some experts say that they really cannot compete 
with railroads Others point out then neglect is due largely to 
the deliberate refusal of the lailroads to coopeiate with the 
waterway We must leinember that the fiist object of a rail- 
road company is to make dividends If after that it can serve 
the country, well and good, but none of us will invest in a rail- 
road unless it can make piofils This makes it clear that our 
waterways have not had a fair test as to their possible services 
as an integial part of an organized, national transport service. 
The creation of such a service has been nobody’s business save 
for a short tune during the World War, when the use of water- 
ways made interesting innovations The Mississippi River is 
one of the finest natural waterways possessed by any people 
It IS 1,156 miles from New Orleans to St Louis and thence 697 
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miles to Minneapolis and 406 to Kansas City. There is no 
steamboat line running the whole length of the stream, and 
except for coal baiges and rafts it is very largely neglected at a 
time when we need new facilities and it is known that railway 
tiansportation is several tunes as costly as water transport 
St Louis, served by twenty-four railroads, and receiving three 
million loaded cais per year, and Kansas City, served by thiity- 
mne railroads, are connected by 406 miles of navigable river 
which foi years was entiiely unused Then it was used for a 
few years by the United States Railioad Administration, which 
was trying to make a national tianspoit system 
The waterways can only become effective when effort is made 
to have through 1 outing of freight and this the railroad companies 
have usually refused to do as a part of their diligent (and from 
the dividend standpoint, wise) policy of thwarting the develop- 
ment of water transportation Anothei necessity of success 
with waterways is the necessity of unifonn and far-reachmg sys- 
tem in the construction of locks and the maintenance of depths 
The pork barrel system of watciway legislation so pievalent in 
the United States has put locks of varying sizes on the same 
stream, made a stretch of good navigation here and there that 
connected with nothing and leaves to us such monuments as the 
canal at Muscle Shoals on the Tennessee River In 1908, 12,000 
tons of freight passed through it at a cost to the government of 
$4 pel ton for lepairs and maintenance and $7 50 per ton for 
inteiest (at only three pei cent) on the cost of installation It 
may be that this democracy will permanently display insufl&cient 
intelhgence to do this great work and that the pork barrel is 
here to stay On the other hand, giantcd systematic construc- 
tion and compulsory through routing of freight by the railroads, 
the waterways of the United States have a busy future 
The possibilities of the Mississippi River are enormous. The 
expensively improved and busy Rhine is a suggestive example. 
At the head of the navigable eastern branch of the Mississippi, 
the Ohio, is Pittsburgh, the capital of coal, iron, and glass, witli 
the astonishing traffic of 150 to 200 million tons a year Since 
1920 the railroad congestion has driven the Pittsburgh steel 
manufacturers back to boats and the Pittsburgh district had 22 
million tons of freight in 1922. These figures become more sig- 
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mficant when it is reinembeied that the United States has never 
yet produced 5 million tons of cotton or 35 million tons of 
wheat 111 one year The total world export of wheat was 22 
million tons (1923) and the entire world’s crop of wheat is about 
So million tons a yeai The Chicago Drainage Canal gives con- 
nection with the Great Lakes, and the Mississippi itself flows 
through the heart of the com, oat, meat, and hay belts and 
leaches at Minneapolis the edge of the spring-wheat country 
and the greatest flour-milling center in the world. The con- 
tinued neglect of such a wateiway is an almost inexplicable 
waste of resource. We need less triple tiacking of coal, wood, 
iron, and life- wasting lailroads and more constiuction of re- 
souice-saving waterways for which the geographic conditions 
of the country are so favorable 

Questions 

I, What was the matter with George Washmgton’s plan for a canal from 
tidewater on the Potomac to the Ohio River? 

2 Compare the commercial future of Charleston and Galveston 

3 Which IS needed more, the double tracking of some of the existing trans- 
continental railroads or the building of another one? 

4 Compare the prospects for through traffic for railroads to be built from 
an Ohio River city to Mobile and to Noifolk— granted equality of freight rate 

5 Compare the traffic future of San Franciso and Seattle 

6 Wliy would the railroad traffic manager rather have a colonist settle 
in the Rocky Mountains than on the Pacific Coast? 

7 What IS the most important first step to get our waterways used? 
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FOREIGN COUNTRIES 

CHAPTER XVII 
CANADA 

Canada an extension of the United States. To understand 
Canada one should remember that it is geographically the north- 
ward extension of the United States The glaciated and forested 
New England landscape with its meager agriculture, good water 
powei, and fishing coasts, extends into Canada. The similarly 
forested and glaciated upper lake states are matched by more land 
of the same sort to the north of the Lakes The old lake bed that 
lies to the west of the Minnesota forests and makes the Red River 
Valley famous for wheat, has the greater part of its area in adjacent 
Manitoba The Great Plains of Dakota and Montana extend 
northward into Canada for hundred of miles, and owing to the 
better water supply there, they are undoubtedly a bettei place for 
grain growing (Fig. 199) The only important part of the United 
States along the boundary that is not duplicated in Canada is the 
open Columbia river basin The Canadian mountains here widen 
out so that with their forested slopes they cover most of the terri- 
tory from the eastern front of the Rocky Mountains to the Pacific 
Most important of all is the similarity in race and m institutions, 
mcluding government Except for the French population of 
Quebec, these too are in the main a continuation of those of the 
United States 

Climatic limitations. The fact that Canada is farther north than 
the United States places agriculture, especially in the East, under 
a greater handicap This causes the fishing industry on the Banks, 
which are closer to Canada than to the United States, to assume an 
ever greater relative importance in the maritime provinces than in 
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New England Northward from South Newfoundland the sea is 
full of southward floating ice, the an: is cold and damp, and agricul- 
ture IS limited to gardens and even gardens are a larity in New- 
foundland Thus Newfoundland and Labrador offer one of the 
best modern examples of a people hving from one resource — so 
great is their dependence upon fish. There is a little non mining, a 
little lumbering, and some paper making, but two-thirds of the 
exports are fish products and three-fourths of the woikeis are busy 
with fish The people who are not at sea catching cod, or herring, 
aie busy curing them Some of the cod are sold fresh, but most of 
them are cleaned and salted as soon as they are brought to the 
schooner by the dories, and when the schoonei reaches its port they 
are dried in the sun upon sheds which stretch conspicuously along 
the coasts. The herimg is salted or cured by smoking over a 
slow fire. 

The fishing industry. The fishing industry of Nova Scotia 
equals that of Massachusetts, the leading fishing state of the United 
States, and tire total Canadian catch ($49,000,000, 1920) is two 
and a half times that of New England. Nova Scotia with her 
many good haibors pai takes somewhat of the character of New- 
foundland but, though she catches over one-fourth of the fish 
of Canada, the warmer chmate of this province enables the 
people to engage, to a considerable extent, in agriculture, and 
they ship sheep, cattle, and horses across the straits to the people 
of Newfoundland 

Fislung fleets from Euiope still visit the Grand Banks, and 
although Newfoundland belongs to Great Britain, the French 
fishermen may, by treaty light, fish along the shore of the greater 
part of Newfoundland. They may also land and dry then fish, 
although po permanent French settlements may be made France 
also owns two small islands, Miquelon and St. Pierre, situated just 
south of Newfoundland, with a population of a few thousand, 
dependent entirely upon the fishing industry. This single pioducL 
serves to give these islanders an exceedingly heavy bade, man y 
vtimes as heavy per capita as that of the United States 

A seal sought for its oil and leathery skin is common in Labrador 
and Arctic Ameiica, and a fleet of steam sealers sails from St. Johns, 
N F., on an annual fishing voyage. Smgle vessels have been known 
to bring back 30,000 skins. 
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The salmon of the Pacific rivers canned identically as aie those 
of the United States are the most valuable fish of Canada 

Agriculture of East Canada. The agriculture of East Canada 
like that of New England has been handicapped by the glacial 
topography and soil and ahnost wrecked by the competition of 
cheap products from the lich and level West. Where it has sur- 
vived, it has been by intensification through dairying and the 
development of specialties. Thus the eastern piovinces have 
become famous for their potatoes Starting in Prince Edward 
Island a suggestive new industry has become established through- 
out Canada The enormous prices paid for the furs of the black 
fox have caused eight million dollars to be invested in fox farming, 
and several thousand dollars has often been paid for a single fine 
breeding fox Again, in that part of Canada lying between Lake 
Huron, the city of Quebec and the American boundaiy, comprising 
the populous parts of the provinces of Ontario and Quebec, the 
people have reached a high degree of success in dairying The 
provinces of Ontario and Quebec with neaily 3,000 factories where 
butter and especially cheese aie manufactured made over three- 
fouiths of Canada’s $100,000,000 worth of dairy products in 1922. 
Great caie is taken to maintain high quality, and it is consequently 
much esteemed in Gieat Britain, whither 95 per cent of the cheese 
goes, makmg up half of the British import of that article Cana- 
dian competition, aided by the mfenoi quality and bad repute of 
American cheese, has greatly lessened the export of the American 
product. 

Canadian apple growing. Canada is also an apple exporter of 
neaily as great importance as the Umted States. The apple does 
well fiom Lake Huron to the mouth of the St. Lawrence and two 
localities have utilized their especial advantages for developing the 
apple as a money crop for the foreign trade. The most famous of 
these IS the Annapolis Valley m Nova Scotia (crop 1922 estimated 
I, goo, 000 bairels) This valley 8 X 80 mdes in the western pait of 
the Peninsula is protected by the Bay of Fundy and a sheltering 
mountain range, and is well suited to the apple. There is an 
official record of one tree that yielded 35 barrels of fruit. These 
advantages, together with convenient access to the seacoast, rela- 
tive unfitness for othci forms of agricultuie, and an eaily start at 
apple growing have given this region a development of the industry 
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which has made its product famous in Britain. The export apple 
is the chief money crop and financial dependence of its people. The 
second Canadian apple distiict, with an equally valuable ciop, is 
near Niagara Falls on the peninsula between Lakes Eiie and 
Ontario, where it has the protecting influence of the water similar 
to that which benefits New Yoik’s lake shore apple belt, of which 
it is really an extension sepaiated only by the Niagara River It 
is surprising to think that this pait of Canada is a better place for 
the growth of peaches and grapes tlian many parts of the United 
States 

Manufacture. Canadian manufacturing is chiefly located in 
Ontario and Quebec For a long time it was unable to overcome 
the temptation of the people to emigrate to the western provinces 
and to the United States But the World War gave it a great boom 
and it IS now nearly as valuable per person in Canada as it is in the 
United States. The cities of Ontario have banded together tp 
make and sell hydro-electric power more cheaply than it can be 
bought in the United States. Many American companies have 
branches in Canada The unused opportunities for iron manufac- 
ture furnished by Nova Scotia coal and Newfoundland iron, both 
near tidewater, are almost unrivaled and the Nova Scotia iron 
industry is growing. Canada seems destined to develop large manu- 
facturmg because of her wealth in wood, non, coal, and water-power. 

Canadian forests. Four of the forest belts of the United States 
touch and extend across the Canadian boundary (see Fig, 141). 
The Pacific and Rocky Mountain forests combine in Canada, ex- 
tend northward through British Columbia and on to the Yukon, a 
vast region crossed as yet by but two railroads, the Canadian 
Pacific near the United States boundary, and the Canadian Na- 
tional faither north, so that most of it is unsettled and some of it is 
even unexplored by any but the unscientific trapper and prospec- 
tor It contains, along with some land good for agriculture, many 
forests that await the building of railroads to get the product upon 
the world’s maiket. The treeless belt of the Mississippi Valley 
goes northwaicl through Canada, until in latitude 60 the moisture 
conditions for forest growth are found and there is a connection 
between the Rocky Mountain forests and the forest region north of 
the Great Lakes in a subarctic forest belt 200 to 300 miles ir. width. 

The whole of the country from near Winnipeg to the Atlantic 
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was originally a forest of which but a fraction has been cleared for 
settlement and that is all in the legion between Lakes Eiie, Ontario, 
and Lower Huion, and in the St. Lawience Valley North of this 
small inhabited belt is one of the great forest reseives of the future 
reaching fiom the Rocky Mountains to the mouth of the St. 
Lawrence and from Hudson Bay to Georgian Bay, the Ottawa 
Rivei, and the banks of the St Lawrence itself Much of it is up- 



Fio. 200 —New Brunswick, Canada, has both logs and water powei. (Natu- 
ral Resources Intelligence Service, Ottawa.) 


land, it is well sprinkled with lakes and marshes, and is piactically 
unsettled except by a few Indians, fur tiappers, and summer 
fishermen. A railroad has been built across it from the south end 
of Lake Winnipeg to Quebec, and branch lines have been built 
noithwaid from the Canadian Pacific to reach silver and nickel 
mines in tlie Algoma district north of Lake Superior, otherwise this 
great forest is yet without industry save lumbering on its southern 
edge For this the Ottawa River gives a good outlet and the city 
of Ottawa IS an important lumber producer and lumber market 
In its northern part this forest thins out through a wide area of 
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scrubby foiesr and bush to the Arctic timber, home of the caribou 
and rerrrdeer Unfortunately these forests have suffered terrrbly 
from fire and the rate of growth of the trees rs very slow 

A contmuatron of the New Englarrd forests occupres most of 
the Canadian teirrtory between the St Lawrence and the Atlantic. 
Forests cover much of interior Newfoundland, and wood prod- 
ucts are the only plant products exported from that cold, foggy, 
and sparsely peopled island 

There is extensive, but as yet almost unused, water-power 
on the many streams flowing from the lakes and swamps upon 
the large lake-strewn plateau between the St Lawrence River 
system, the Atlantic Ocean, and Hudson Bay The province 
of Quebec alone has, according to the estimate of the Canadian 
government, ii million horse-power, Ontario 7 million and the 
entire Dominion 30 million It is nearly equal to the entire amount 
of artificial power developed in the United States Less than 
10 per cent of the water-power of Ontario and Quebec is now 
utilized 

These extensive forests with their watei-power make possible 
an enormous industi-y in wood manufacture, of which paper is 
a type and already one of the important exports of the region. 
New mills are being erected m the entirely unagiicultiiral lands 
north of the Gulf of St Lawrence and in Newfoundland Electiic 
smelting of aluminum, nitrates, etc , is another industry that 
has begun and for which the water-power furnishes the current. 
Montreal, about the size of Pittsburgh, and Toronto, about the 
size of Buflalo, the leading industrial cities of Canada, aie close 
enough to the water-power to use it in tlieir rapidly growmg man- 
ufactures. There is even prospect that the gigantic water-powers 
of the St Lawrence will be sent by wire to New England and New 
York 

The western Canada grain country. The plains w'est of the 
Lake Superior forests are the new and now best-known Canada. 
Here is a vast level plain of almost unbelievable extent, and much 
of it still awaiting the settlei to whom the last of it is still bemg 
given aw'ay in homestead tracts of 160 acres each. It extends 
from Lake Winnipeg to the Rockies (Fig 199) Day after day 
one may ride on new railroads across open, treeless plains where 
the new settlers are chiefly busy with continuous gram growmg. 
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chiefly wheat, which may last foi one, two, oi three decades before 
they too must take to other ciops and to cattle keeping In 
the meantime the wheat ciops on the viigin prairie soil of the 
harvest fiontiei aie laiger than those of the Red River Valley. 
It IS possible that the Canadian legion suitable foi the extension 
of wheat growing leaches 6o° noith If expeiience proves this 
to be true, the wheat-growing possibilities aie enoimous, and 



Fig 201 — Grain elevators at railioad station on the agricultuial fron- 
tier :oi“\V The hrst stage in the journey of grain from the faimer’s wagon 
to the distant user 


the continuous ciopping method will have land to support it for 
several decades 

For several years piior to 1914 the building of new lailroads 
across this Canadian plain w'ent forward with great speed Many 
thousand settlers came each year from Europe and from the 
United States. The Canadian government actually maintained 
buieaus of information m cities of the United States and advertised 
in Americian farm papers that she had farms to give away This 
new settlement was checked after the World Wai because the 
pike of wheat was low 

Winnipeg with a location near the end of a lake, as has 
Chicago, is the Chicago of the Canadian wheat country It is 
already a hustling, thriving, booming metropolis with Regina, 
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Calgary, and Edmonton far beyond it to the westward rising in 
importance 

Canada’s rise as a wheat giowei is indicated by the yield of 
Saskatchewan — foui million bushels in 1900, 34 million in 1908, 
121 million in 1913, and 250 million in 1922 There is as yet 
little reason to modify Dr Saundeis’ reasonable prophecy of 
1904 — that wheat grown on one-fouith of the land suitable to 
it in the Canadian northwest, with the acre yield of Manitoba 
for the previous decade, would bring a crop of more than 800 
million bushels, which, as he shows, would feed 30 million people 
in Canada and supply three times the import need of the United 
Kingdom The remaining three-fourths of the land would piovide 
loom for a vast animal industry with soil-eniiching crop rotations 
As the empty lands fill up with settlers the tendency in Manitoba, 
Saskatchewan, and Alberta — the three prairie provinces — is toward 
more diversified farming and live stock raising and less dependence 
on a single cash crop — wheat Occasional failures from drought, 
frost, hail, grasshoppers, and rust are driving them to diversified 
farming 

Bntish Columbia, the northward continuation of the climate 
and lands of Washington State, has enough fruit and agricultural 
land to support, if in Europe, a nation of second-class power 
Its minerals are valued at $40,000,000 a year and its fisheries, 
chiefly salmon, at half as much. 

Mmeral resources. Canada is not so blessed in mineral re- 
sources as is the United States Of the Appalachian coal fields 
there is no extension in Canada There is only a small coal field 
in Nova Scotia so that most of the St Lawrence basin is naturally 
tiibutaiy to the coal of Pennsylvania whence there is a large 
import. 

Similarly the United States got the lion’s share of tlie Lake 
Superior iron ores although recent discoveries show that Canada 
has laige amounts in comparison to any possible home demand 
The destruction of all surface features of most of the land in 
the eastern forests by glaciation makes prospecting very difficult, 
but there have been great discoveries of silver and nickel 

Parts of the western plain are underlaid by a deposit of coal that 
IS probably larger than that of all Europe and is already of great 
service in driving the locomotives on the long railroads that connect 
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the new wheat lands with the steameis on the Great Lakes In dull- 
ing a recent aitesian well near Macoun, Saskatchewan, loo feet of 
coal were found within i,ooo feet of the surface The lenioteness of 
this coal from large population makes it an interesting leserve for 
the future Meanwhile Canada’s chief coal market is between 
Montreal and Detroit, and she imports moie than she mines. 

British Columbia also has some coal in the immediate coast 
district whence it was exported to California in considerable 
quantity before the California oil discoveries. There is some 
gold mining in the British Columbia mountains and a vast aiea 
of unprospected mountain country 

Transportation in Canada. The settlement of this ready 
plain of West Canada caused a general industrial boom, and 
a tremendous development in railroad building before the World 
War Canada is a country of vast empty distances and the rail- 
roads have had to build up then traffic by first caiiymg settlers 
to raise crops, and then caiiying out the crops It is not likely 
that the near future will see the construction of more tians-con- 
tinental lines, but many additional bianch lines will be built as 
population increases. Many thousand miles of railroad belonging 
to the government (the Canadian National) have earned no 
dividends for several years 

The high freight rate on wheat from West Canada to the ship- 
ping ports at New York and Montreal has raised gieat hopes of 
utihzing the Hudson Bay Route for gram export. Port Nelson, 
on the western shore of Hudsoii Bay, at the mouth of Nelson 
Rivei, IS loo or 200 miles nearei to Liveipool than is New Yoik, 
and r,4oo miles nearer than New Orleans The New Hudson 
Bay Railroad, which the govermnent has promised to complete, 
will make the wheat fields aiound Edmonton 400 miles nearei 
to Port Nelson than to Port Aithui, on Lake Superior. It is 
estimated that the lail and ship route, via Hudson Bay, will 
save the West Canada gram growers from six to seven cents a 
bushel on his wheat The Hudson Bay Route’s advantage of 
distance is modified by the winter ice, which closes the passage 
to the Atlantic for the gieatei part of the year, and may possibly 
prevent any extensive use of the route. At present nearly all 
of Canada’s commerce witli Europe passes through the port 
of Montreal when -the St. Lawience is open, and through Halifax, 
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St Johns, N B , Poitland, Me , Boston, and New Yoik in the 
wintei months when the St Lawience is frozen A new trans- 
portation de\elopment has been the recent shipping oi wheat 
fiom the western prairie provinces to Vancouver, whence it reaches 
the world markets by way of ocean vessels and the Panama Canal 

The far country. North of these south Canadian lands of the 
white man is the greatei part of her aiea that has for generations 
been the tiading giound of the Hudson Bay Company which 
has posts and carriers to gathei furs from the Indians For a 
long tune this histone company, with such an inteiesting history, 
was both trader and governoi but it has now given the governing 
over to the Dominion, although it still has a virtual monopoly of 
trade in hundreds of thousands of square miles of cold foiest 
and still coldei barien giounds beyond. The spaise population 
of Indians and a few French and Indian half breeds who live heie 
gather a consideiable shaie of the woild’s fuis 

This land of fascinating unmapped rivers abounding in fish and 
game remains in its primitive condition, with its primitive indus- 
try (For othei possibilities see chapter on Extension of Industry ) 

Canada the complement of the United States. There aie 
many commercial reasons why Canada and the United States should 
forevei be friends We want her goods, she wants ours We even 
buy her wheat to mix with ours. We already want the wood 
pulp and lumber from hei vast eastern forests and the chemicals 
and metals made by her w'ater-powei plants She wants our 
oianges and cotton, our coal, steel, and machinery to supply her 
needs and develop her lesources We are her best customer, 
taking nearly half hei exports; she is one of our best customers, 
buying two-thirds of her imports from us 

QuUbTIONS 

I, Why do the fisheries of Newfoundland and Labrador seem more im- 
portant than those farther south? 

2 For what industry do two resourtes fit the plateau north of the St Law- 
rence? 

3 What two sections of Canada are climatically fitted for apple growing? 

4 Why may we expect west Canada to have a larger wheat yield per aere 
than Noitli Dakota? 

5 Why will west Canada have a greater advantage as a wheat producer 
than as a meat pioducer? 

6. What t3fpes of manufacturing wiU Canada develop first? 
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MEXICO 

Noithern Mexico is the southward extension of the natural 
features that characterize the southwestern United States — and 
plateaus broken or walled by high mountains The mountains 
of western Texas and of western Arizona extend southward, in- 
creasing in height until they meet south of Mexico City, which 
thus has Its location on a walled-m plateau. While this city 
is in the tropics, its elevation of a mile and a half on the high 
plateau robs it of the tropic climate One needs a sunny room 
and blankets It is on this plateau 700 miles long and 200 to 
300 miles wide increasing in height as it goes south that nearly 
nine-tenths of the Mexican people live As in Arizona, so in 
adjacent Mexico, mining is the chief dependence of the people 
and the chief basis of foreign trade On the higher mountams 
are pine forests, on the plateaus scanty pastuiage and vast cattle 
ranches, and here and theie iirigated oases of alfalfa, vegetables, 
corn, and cotton A little wheat is also grown, but cattle are 
the chief agricultural export of this plateau 

Lower Cahfornia, a peninsula 700 miles long, the extension 
of the diy land area of south Cahfoima is almost a desert. It 
is on the leeward side of the continent in the zone of trade winds 
and there are few mountains high enough to make precipitation 
of value to agriculture It is a land of aiid ranches with a few 
patches irrigated by mountain streams 

Population and living. The population of all Mexico, one- 
eighth as numerous as that of the United States, is composed of 
two-fifths native Indians, two-fifths of mixed race and one-fifth 
of pure or nearly pure white race of Spanish stock. Most of 
the people cannot read and most of them are poor This is 
not good material for a successful democracy As the Spaniard 
prefers ofiicial and military life to mdustry, most Mexican in- 
dustries except the simplest are operated by foreigners. Amer- 

371 



372 


FOREIGN COUNTRIES 


leans, English, Germans, and French plan the railroads, mines, 
and oil wells, and supervise the native peon in building and op- 
erating them Foreigners also run many of the trams The 
bulk of the native Indian oi half-breed people have a very low 
standard of living The simplest sheltei suffices, and, rather 
than work much, they content themselves with a diet consisting 
chiefly of beans, one of the most easily grown of vegetables, 
and com, the cereal which they can most easily and cheaply 
glow Peppers and onions furnish flavor and vaiicty In Mexico 
and other Spanish-American countries the commonest form of 
corn bread is the “tortilla” or hot corn cake which can be baked 
over an open fire Mexico has nevei succeeded in growing suf- 
ficient corn for her own needs That part of the country north 
of San Luis Polosi is steadily importing more and moie corn as 
Its mineral resources and lailroads give employment to workers 
Except for a few mines of low quality product, near the Texas 
boundary, theie is no coal in Mexico, and the scant rainfall of 
the plateau limits tree growth As a lesult fuel is very scarce, 
wood and charcoal are often hauled many miles on mule back 
from distant mountain to valley settlements The destruction 
of the forests in many sections has been veiy thorough 
Tropic Mexico and the forest. On the outer slopes of the 
central plateau there are many delightful warm temper ate val- 
leys producing coin, beans, vegetables, sugar cane and export 
coffee, but most of southern Mexico and the eastern shore plain 
IS fully tropic with enough ramfall to produce the much over- 
praised tropic forest (Fig 202). The woods here as in other 
tropic forests aie in great vaiiety and many are of suiprising 
beauty and hardness, but most of the trees are crooked and 
almost useless for lumber They are often worthlessly soft and 
weak, and the good ones are almost always mingled with many 
other species which makes their lemoval a very difficult matter. 
This mixtuie of species is a striking and important contrast to 
the practically solid stand that exists 111 the pme or spruce for- 
ests of Maine, the fir of Washington, the cypress of Louisiana, 
or the oak of West Virginia Those who gathei tiopic logs usu- 
ally find but one tree of a kind in a place, surrounded by hun- 
dreds of useless specimens of other varieties. To make matters 
worse, the heavy ramfall and the heat produce such a wealth of 
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Fig 202 — Tropical forest in southern Mexico Good logs are scarce and 
industry quails before the task of extiicatmg them. (Salisbury, Barrows, and 
Tower ) Photo by W L Tower 
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bushes, small trees, and vines that a man can only force his 
way through by fiist cutting a path Thus the machete, a 
long-handled knife, is the most univeisal tool possessed by the 
inhabitants of many tropical countries. With it they cut paths 
thiough the forest in which each tree is often bound by creepeis 
to a do?en othcis, so that the felling of one tree is a most diffi- 
cult process. As the jungle is often swampy, the lumbeiman is 
tortured by insects, and it is evident that a wagon can rarely 



Fig 203 — Cutting sugar cane in megulai valley on the west coast of Mexico 
A great litter of leaves, with good forage value is often left to burn or lot 


enter to carry logs because the wheels would sink into the soft 
earth even if roadways could be cut. The nearest approach 
to the northern blessing of snow with its sled tiansportation is 
the annual floods of the rainy season, which permit the floating 
out of those logs which grow on overflowed land and aie light 
enough to float Those that are heavier than water and most 
of the tropical cabinet woods with their great strength and 
beauty are heavier than water — ^must rot where they grow, or 
be dragged out at great expense Consequently, the chief tim- 
bers exported from the tropics are the mahogany and cedar 
(buoyant enough to float), of which the United States imported 
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banana The supply in Europe is inferior to that in the United 
States because that part of the tropics lying nearest Euiope is the 
desert of Sahaia, where the banana cannot giow The European 
supply has for a long time come from the Madeira, the Cape Verde, 
and the Canary Islands o£E the west coast of Africa, but ivithin 
recent years fast steamers have begun to caiiy the product of the 
West Indies and Central America to England. 

Importance of the banana in Caribbean countries. The near- 
ness of the United States to the steaming hot plains that border 
the Caribbean Sea and the Gulf of Mexico has given us a favorable 
place from which to draw our supply of bananas Owing to the 
unwholesome climate along the Central American coasts, nearly 
all the people live on the more healthful inteiior plateaus and the 
best banana lands have long lam idle The compaiatively new 
banana commerce, however, has caused recent rapid increase of 
settlements (mostly West Indian negroes, with white supervisors) 
and of commerce along the low eastern coasts American enter- 
prise and capital have built railroads and established plantations 
near many of the ports and have sent ships to carry the product. 
When shiploads of bananas reach our ports, they are hurried on 
express trains to the interior As a result of this highly organized 
international trade, a hungry man on the streets of many American 
cities finds in the ripe bananas the best and cheapest portion of 
nutritious and palatable food withm reach 

This comparatively new bade has been little shoit of revolution- 
ary m the effects it has had in making new industry in the vicinity 
of Boca del Toro, Panama, Limon, Costa Rico, Puerto Barrios, 
Guatemala, Port Antonio, Jamaica, Santa Malta, Colombia, ancL 
other Caribbean ports Four milhon bunches exported from Boca. 
del Toro in 1921 made up tliree-fourths of die exports fiom the 
large tern tones of Panama Theie is room on the Caribbean for 
many more plantations as demand arises. 

Drying the bananas, which has been begun in Jamaica, gives the 
possibility of pioducmg the fruit in indefinite quantities because 
the ease of transporting the dried product will permit localities 
remote fiom port to send them to maiket. The banana is the 
chief export of Jamaica, but it is important in many places as a 
local food supply. Thus, the million inhabitants of Porto Rico who 
were supporting themselves almost entirely by agriculture, on a 
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hilly territory less than half as large as New Jersey, were upon the 
verge of famine for nearly a year after a West Indian hurricane in 
1899 beat all their bananas to the giound. But within a year 
another banana crop had sprung up from the roots of the old plants 
Yet the Porto Ricans then as now did not export the banana 
largely It was a supply crop for home consumption while they 
produced coffee, sugar, and tobacco foi the foreign market One 



Fro 207 — ^World’s sugar export, three year average 

sees the sharp leaves of the banana plant m almost every mountain 
glen rii that populous isle. 

3 Cuba 

Cuba has two great staples of export, tobacco and sugar It 
leads all countrres in cane sugar, produerng annually one-third of 
the world’s crop; over half of all the cultivated land in Cuba is in 
cane fields, which shows the great dependence of the people upon 
this crop (Figs. 207, 209). 

Cuban sugar plantations are usually of laige extent, many of 
them owned by Europeans or Americans, chiefly Americans The 
use of portable plantation railroads with locomotives to haul the 
cane to large factories is quite common. The plantations are being 
enlarged, and improved machinery is being put in to reduce costs 
since labor cost is rising and the price of sugar declining During 
and immediately after the war, when the price of sugar was high, 
the Cuban sugar planters made fortunes, but in normal times the 
low price at the plantations leaves only a moderate profit 
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Cuba has been able to produce such great quantities of sugai be- 
cause she has had a faiily stable goveinment, a population superior 
to that of most tropic countries because largely Caucasian, an 
abundance of good, rich, well-drained sugar land, and is blessed 
with a climate that is almost ideal for siigai As only one-tenth of 
the sugai land is now in use, cane can be grown on this shiftless 
one-crop basis of the frontiei faimer When land is exhausted the 
industry is able to move, geueially to the eastward fiom Havana 
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Fig 209 — Production of cane sugar, three-year average 


where the industry had its first center. The increasing labor 
seal city is at present setting the limit of Cuban sugar growing 

Cuban tobacco is famed throughout the world for its fine flavor, 
which gives Havana cigars their peculiar excellence The amount 
produced is about half as gieat as that of Virginia The Havana 
tobacco IS the peculiar product of the south slope of tlie Sieira de 
Los Organos, a mountain range running from east to west through- 
out the whole length of the Piovince of Pinar Del Rio in tlie west 
end of Cuba. This tobacco is the one means by which the people of 
this district, called the Vuelta Abajo, are now able to buy products 
of the entire world. Innumerable attempts to grow the same 
quality of tobacco in other pails of Cuba and m other countries 
have resulted in failure, the nearest approach to success having 
been the shade-grown Florida product Most of the Cuban 
tobacco is used for cigais, and Havana is a gieat cigai-manufactui- 
ing center 

4 . Agricultxjkal Specialties 

In Porto Rico sugar is grown in the coast lands, and the advan- 
tage of the free admission of the crop to the protected American 
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market made great increase in the output since i8gg. There was a 
corresponding decline in coffee fiom the highlands It had been 
shut out of Spam by tariffs after the annexation of the island to the 
United States There is some early vegetable growing in Porto 
Rico for the American maiket, and some tobacco is produced 
The little worlds on the Caribbean have many examples of 
special Cl ops and unusual conditions Thus Barbados presents the 
remaikable spectacle of 940 (it was 1,200) people to each of its 166 



Fig 210 — Native house and unplowed corn patch in Panama on land 
that has been cleared, put m aop, and abandoned for a time and then le- 
cleared, for four centuiies and probably many more The land has nevei 
been plowed and man’s action has not aided erosion — a fact which on its 
conservation side puts American agriculture to shame (Photo H H. Ben- 
nett, United States Bureau of Soils ) 


square miles, living largely by agriculture, exporting sugar and 
growing most of their own food — ^yams, sweet potatoes, bananas, 
and vegetables Trmidad has an important export of cocoanuts, 
and asphalt from its asphalt lake, Montserrat and Dominica, with 
calcareous lulls, grow limes for export, Jamaica pastures are shaded 
by the allspice tree from which the dried fruits reach our market as 
a spice In the Blue Mountains of Jamaica a very much prized 
variety of coffee is produced. The Isle of Pines, off the coast of 
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Cuba, ships crates of peppers, eggplants, and other vegetables to 
the American markets during the winter season It also produces 
and exports some fine grape fruit before those of Florida are ripe 

5 Trades and Routes 

The Caribbean countries, being alike in climate and resources, 
have almost no trade among themselves Nearly all commeice is 
with the United States and Europe (Fig. 208) Nearly all of the 
many stcamei lines make a circuit of several ports. The lines from 
Europe usually entei at 
Barbados or St Thomas 
("both important coaling 
stations), while those 
from New York entei 
between Cuba and Haiti 
and call at La Guaira 
(Venezuela) , Puerto 
Colombia, n e a 1 the 
mouth of the Magda- 
lena, Colon, and King- 
ston (Jamaica) Darect 
lines of steamers go 
from New York to Ha- 
vana, Cuba, and San 
Juan, Porto Rico, also 
from New Oilcans to 
the Central American 
poi ts, Limon and Puerto 
Cortez for bananas. 

The opening of the 
Panama Canal in 1914 

caused a great increase Rg 211 -The codfish from NeMoundl^ 
in the amount of snip- dry as a bone, hard as wood, and keeping in- 
pinff that sailed the definitely is admirably fitted foi the tiopic 

watersof the Caribbean. ^ 

In 1923 trafiic to the amount of 25 million tons moved through the 
canal, over half of it consisting of American coast-to-coast trade. 
This increasing canal commerce has little to do with the Caribbean 
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countries because most of the vessels go directly thiough. The 
Canal Zone, a stiip of land on each side of the canal, has the ad- 
vantage of being undei a firm government fiom the outside, and 
also It has a gieat opportunity to foiwaid produce to all paits of 
the United States and Europe. 

6 The Gui-vnas 

The Guianas do not touch upon the Caiibbean, but since 
physiographically and chmatically they aie an eastward cxten- 
tion of Venezuela, they may be conveniently discussed here 
They consist of three small countiies luled by Gieat Britain, 
the Netherlands, and France respectively, with a total area of 
170,397 square miles, somewhat laigei than the state of Cali- 
fornia They have a hot, moist, densely forested lowland backed 
by an escarpment rising to a plateau covered with tropical vege- 
tation and savannas, and inhabited by a sparse Indian and 
negro population 

The Biitish Colony of Guiana is one of the most interesting 
of cane-sugar producers, showing intensive cultivation and the 
untouched wilderness side by side. Considerable areas of coast 
swamp have been reclaimed from the sea along the north shore 
in the same way the Dutch (the original settlers of Guiana) 
have done in Holland This is the more unusual because most 
of the country remains a great forest absolutely uninhabited, 
save for a few forest people The explanation of this unused 
land is to be found in the climate which is so ill suited to white 
colonists that they number but five per cent of the total popu- 
lation and merely occupy the government positions and manage 
the stores and plantations In the attempt to people this fer- 
tile desert and work the productive soil, the government has 
permitted the recent importation of thousands of East Indian 
coolies accustomed to growing rice and sugar cane This has 
led to the rapid increase of nce-gi owing along with the continu- 
ance of sugar-cane gi owing which has been for many yeais the 
mam export product of this colony The reclaimed swamp land 
is very fertile, has a large rainfall, and, 111 addition, the flat and 
level dyke lands are easily iirigated for both sugar and rice. 
Further than that, the drainage ditches serve as canals for the 
boats that carry the cane from field to factory. 
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Dutch and French Guiana diffei from British in that they have 
no East Indian immigrants, and less industiy A small amount 
of balata gum, a material for chewing gum, is gathered by the 
foiest people and exported. 


Questions 

I Why IS tins region one of such vaued mduslrial conditions? 

a Why do coflce, hides, and gold hi into the foreign trade conditions of Co- 
lombia? 

3 How does Guiana show that the poor condition of Colombia is not due 
to the Spanish race? 

4 What does Jamaica show about the future of the while lace in the trop- 
ics^ 

5 How has the steamship influenced the banana trade more than it has 
the sugar trade? 

6 What two races are chiefly engaged in the Central American banana 
industry? 

7 Why do other countries not compete with Cuban tobacco growers as 
they do with the sugar growers? 

8 What IS the most remarkable thing about Barbados? 
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CHAPTER XXI 


THE RIVER PLATA COUNTRIES 

Climatic conditions. The countries on the River Plata, Argen- 
tina, Uruguay, and Paraguay, comprise a region rich in sheep, 
cattle, wheat, corn, and alfalfa, and find their closest duphcate in 
that part of the United States between the Mississippi and Missouri 
Riveis and the Rocky Mountains Argentina alone is half as large 
as the United States As in any agiicultuial legion, one must 
know the facts of rainfall (see Fig 3), and to understand this it is 
necessary to note the mam facts of the winds Southern South 
America has, south of latitude 35°, the prevailing westerlies which 
drench the west coast and give scanty lain to Patagonia, the region 
east of the mountains As we approach the tropics the southeast 
trade winds blow from the south Atlantic, giving to Uruguay, 
Paraguay, and a part of Argentina some of the same abundant 
rainfall that blesses southern Brazil Between these two rain- 
blessed areas is a laige and strip (see Fig 3) which comprises much 
of Argentina and crosses over the Andes to make the deseits of 
North Chile and Peru 

Parts of this region, Mendoza for example, being under the 
same world wind system that gives the California (Mediterranean) 
climate (mild, rainy winter, hot, dry summer), produce the same 
products — scanty pastures on that great propoition of the land that 
cannot be irrigated and on the lest, alfalfa, dried fruits, European 
grapes, and wine Unfortunately the arid area is large, but, as in 
the trans-Missouri region, it merges on its eastern edge into a wheat 
belt and then into a corn and alfalfa belt, which unfortunately does 
not extend south of latitude 39 Like our own prairie and plains 
country it was unforested, covered with good grass, and very 
accessible to the settler. It was as though the American settlers 
had landed from ship at Dallas, Texas, Kansas City, or the south- 
eastern corner of Montana 

The live stock industries. Fifty years ago, when there was a 
great demand for haircloth, herds of horses valued at $2 50 each 
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were driven into pens twice a year by their owners to have their 
manes and tails clipped to furnish horsehair foi the crinoline looms 
in England and Fiance. Then came the merino sheep, whose wool 
and tallow, skin and bone also went to Europe, while his meat was 
thrown away because theie was no possible market for it. Later 
came the refiigerator ship resulting in the export of mutton. The 
pastures of the Parana Valley are so fine that the sheep fatten 
entirely on the rich pampas grass 

Cattle and sheep. In addition to being a natural pasture, this 
plain seems to be very well adapted to growing alfalfa This makes 
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Fig 218 — Ratio of sheep to land and to population, in leading countries. 


it one of the finest places in the world for sheep and cattle, for 
alfalfa is the best of foods for these animals, and it makes possible 
an increase of their number from three- to six-fold when it replaces 
natural pastures The mild open winter, a characteristic of the 
southern hemisphere, permits the animals to run at pasture with- 
out sheltering barns 

For every person in the country there are three head of cattle 
(five m 1912) and five sheep (10 in 1912) (Fig 218) (see chapter 
on Animal Industries, compare United States), and the meat 
allowance of the gaucho, or half-breed Indian cowboy, is five 
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pounds per day, as much as many European families have for a 
month 

The temperate climate of Argentina makes it a white man’s land 
that is now receiving heavy immigration from Spain and Italy. 
More than half the people are white. Its capital, Buenos Aires, 
the largest city in the southern heinispheie, is a fine Euiopeanized 
city, nearly the size of Philadelphia though the total population of 
the country is less than eight per square mile. Owing to the 



Fig 219 — An Argentina wheat field (Photo by W Webber, courtesy Inter- 
national Harvester Co ) 


progiessiveness of the Argentine ranchers, the live stock industry 
IS as modern as the capital. European breeds thrive and many 
thousands of dollars are paid foi prize-winning specimens of English 
sheep and cattle to be used as breeding stock. Now that the lefrig- 
erator ship can carry meat to Europe and the United States, there 
IS great attention to -beef breeds of cattle and mutton bieeds 
of sheep with their coarse wool This change from wool to 
mutton varieties is very disconcerting to the manufacturers of 
fine wool cloth who had previously secured fine merino wool 
there. 
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Influence of refrigeration. Befoie the invention of refngeiation 
the sheep industry of the Parana or Rivei Plata countries pioduced 
wool, skins, and hogsheads of tallow, and perhaps bones if they were 
worth picking up at the price and the place The cattle industry 
had advanced beyond the shipment of hides, tallow, and bones by 
the manufacture and export of tasajo and beef extract Tasajo is 
a peculiarly well-preseived kind of diied beef cured in the sunshine 
of the great pampas pasture plains It has the quality of keeping 



Fig 220 — Load of Argentine wheat on way to market (Photo by W Web- 
ber, courtesy International Harvester Co.) 


indefimtely in such hot, humid climates as Cuba and Brazil, so that 
transportation becomes easy. For many years tasajo has had a 
wide distribution over tropic Ameiica 

Fresh meat goes m shiploads to Europe, and because of the in- 
creasing scarcity in the United States, regular shipments of Argen- 
tina meat to New York began in 1913, ceased during the World 
War, and began again after its close Our import promises to con- 
tinue 

The jerked beef (tasajo) mdustry of Argentina and Uiuguay 
migrated to Paraguay and Brazil when the World War increased 
the demand for frozen and canned meat 
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Wheat. Foi many decades the Argentine ranchers imported 
their floui About 1S70 wheat growing began and incieased so 
rapidly that Argentina soon became a great exporter The re- 
sources aie magnificent This fertile treeless plain is one of the 
most level and most easily tilled tracts of land m the world (Fig. 
219) In one place a raihoad runs 278 miles in a perfectly straight 
line, and the tiavcler can ride for two days on a train and see noth- 
ing to break the flat line of the horizon Here the Italian immi- 
grant, mostly a tenant-farmer, grows wheat with American machm- 
eiy in the usual one-crop land-robbing way of the frontier, which 
produces large yields foi a shoit time. Already the wheat export 
of over 100 million bushels a year makes Aigentina for the present 
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Fig 221 — World’s corn export, three-year average 


one of the foui leading wlieat shippers of the world, along with the 
United States, Canada, and Australia. The proportion of the crop 
exported is significant In 1922 the United States exported 25 per 
cent of her crop, Canada 69 per cent, and Argentina 75 per cent. 
There is great room for the expansion of the crop (Fig 220). 

Corn. The people of Argentina, about as numeious as those of 
Illinois and Iowa combined, have of late begun to grow corn The 
country exports at the present time a larger proportion of its corn 
crop than any other country of the world (Fig 221), because the 
people do not yet use it largely as food, and for the fattening of 
live stock alfalfa generally suffices. During the period 1919 to 1921 
Argentina exported 128 million bushels per year, or over one-half 
her crop, while the American export of 89 million per year was less 
than five per cent of the total crop. The possibilities for the 
relative increase of corn production are probably better in the 
Parana Valley than m any other com zone, because of the sparse 
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population and the large area, of which only a tenth is yet in 
cultivation. The present production is about equal to that of 
Nebraska As compared with the United States theie is, however, 
a disadvantage in the less regular rainfall, which will be a perma- 
nent hindrance to great production because of the uncei tain ties of 
the haivest Thus the fine crop of 1905, 195 million bushels, and 
nearly 30 bushels to the acre, led to enlarged plantings the next 
yeai, but the crop fell to 72 million and the yield to 13 bushels pei 
acre This caused a reduction in the area planted Unfortunately, 
such weather fluctuations making crop fluctuations seem to be 
normal there. 

Patagonia is a frontiei country of low rainfall, like the drier part 
of our own Great Plains, too low foi giam growing, but suitable for 
sheep ranches The climate is such that the sheep do not have 
to be housed The country has been settled by British people 
from the nearby Falkland Islands. Many of the sheep ranches 
of Argentina, like most of the lailroads, belong to British capital- 
ists, while many of the slaughtering plants of the eastern cities 
belong to the same persons as do those of Chicago and Kansas 
City. 

Forests. In the northeastern part of Argentina, correspond- 
ing to the forested region near the mouth of the Mississippi, 
but reaching nearer the equator, is the Gran Chaco-— an exten- 
sive, unsettled, tropical forest containing much quebracho wood 
(the name means axe-bieaker) The tree is medium-sized, with 
a very hard wood containing 20 per cent or more of tannin, 
which renders the wood almost indestructible m the ground, thus 
making it very valuable for lailroad ties. Its richness in tannin 
(no other plant rivals it) has caused a rapid increase in the ship- 
ment of the Argentine extract to the tanneries of England, 
Fiance, Germany, and the United States, over 50,000 tons of 
extract and a like amount of logs being imported by the United 
States in 1922 There is a great supply of quebracho in Argen- 
tina. One tract in the Chaco gives employment to 30,000 work- 
men and also produces cattle, a fact that indicates the destruc- 
tion of the forests Since the wood is heavier than water and 
is very difficult to get and transport, the extracting plants are, 
like sawmills, located as near as possible to the place where the 
trees are cut. When used alone the quebracho extract makes 
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inferior lealliei, but in combination with othei materials, its 
results are better. 

The absence of any good coal oi available water-power, the 
possession of great land resources, and the small population, 
indicate that Argentina will remain an agricultural country, for 
which it has a great future 

Uruguay, across the Parana River, from the most pioduc- 
tive part of Argentina, is fiom end to end an undulating 
grassy plain closely lesembling Nebraska in population and area. 
There are a few giain growers laising wheat, corn, and flax, 
near Montevideo, the capital, but twenty times as much land 
is devoted to sheep and cattle pastures. The importance of the 
live stock industry to Uruguay is shown by the fact that ani- 
mals and then products make up ovei 95 pei cent of the exports. 
Wlule Uruguay will remain a giazing country indefinitely, it is 
slowly advancing towaid the second stage of man’s use — giain 
glowing Its agncultuial development is held back by teinble 
droughts. In 1916 one and one-half million cattle perished be- 
cause of di oughts. Clouds of locusts also fly down from the 
Gran Chaco and the Brazilian forests almost every year and 
eat every green thing in their patli. Sometimes the army is 
called out to fight them 

The capital, Montevideo, with ten steamers arriving every 
day, has more shipping than Marseilles, the chief port of France. 
Nine-tenths of the Uruguayans aie white No other South 
American country, save Aigentma, has over half its population 
of pure white ancestry 

Paraguay. This tropic country, beyond the Argentine part 
of the Gran Chaco, of which it also owns a part, has four times 
the area of Cuba, but only onc-thiid as many people They 
are mostly of mixed Indian and negro laces, with a few Spaniards, 
and have suffered greatly fiom wais. Owing to the tropic cli- 
mate, it has not shared the European immigiation that has come 
to Argentina and Uruguay Much of the country is in forests 
or in large cattle ranches, cattle being as numerous in propor- 
tion to people as they are in Argentina, while hides and meat 
are among the important exports Owing to the moist tropical 
climate, sheep are almost non-existent, but there is an important 
commerce in oranges and early vegetables that go by steamer 
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to the cities down the Paiana, which is the sole commercial out- 
let of the country Oianges aie used for fattemng hogs in loca- 
tions wheie shipping facilities are not good 
A using expoit ot Paiaguay is mate, the dried leaf of a bush 
of the holly tamily. It is much used as tea in the four countries 
adjacent to the Parana and is now being exported to Europe, 
where its use is iiici easing Tobacco is also exported to Europe 
Trade and routes. It is easy to see why the fertile plain of 
Argentina to the west of the lower Parana and Plata, low, health- 
ful, of easy access to the sea, rich in sheep and cattle, wheat 
and maize, possesses the best railway net in South America 
The foci of these lines are the ports of Buenos Aires, Bahia 
Blanca, and Rosario Rosaiio has such good natural harbor 
facilities that gram sacks slide by gravity down chutes from the 
warehouse on the bank to the steamer m the river. Buenos 
Aires, with a very shallow rivei, has an artificial harbor with 
splendid docks and warehouses that compare well with anything 
in America. Its harbor possibilities aie said to be much better 
than those of New York It is as busy as New York 
Westward from longitude 64° west, where the rainfall is in- 
sufficient for agiicultuie, the netwoik of railways gives way to a 
few single lines going directly across the plains to the irrigated 
districts' at the foot of the Andes Two of these roads lead to 
the northwestern province of Tucuman, the sitgar producei, 900 
miles from the Atlantic ports A third railway is the Trans- 
Andean line, finished in April, 1910. It shortens by many days 
the wintei journey between Buenos Aires and Santiago, which 
had previously requiied a steamer journey through the Straits 
of Magellan because the mountains could not be crossed Nearly 
all the railroads of the Plata countries, also their street cai lines 
and electric light plants and meat packing plants, are owned 
by foreigners. 

A new port, Bahia Blanca, has been developed to the south- 
west of Buenos Aires. It is a kind of Galveston to the Ar- 
gentine — a southwestern exporting point 
From the Plata ports of Rosano, Buenos Aires, and Monte- 
video, there are many and frequent steamers sailing to the United 
States and Europe (Fig 222), the great markets for their 
agricultural products and the sources of their supply of manu- 
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factuies. From England alone are imported a million tons of 
coal pel year, from the United States shiploads of agiicultural 
machinery and puie bred live stock. This trade piomises to 



Fig. 222 — The vessel tracks of the Middle and South Atlantic. 


continue, for these countries are new, with little capital, sparse 
population, and much land. If they should contemplate man- 
ufacture It will have to be with fuel from the northern hemis- 
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phere for there is not i /500th as much coal mined in all South 
America as in the United States and almost the only water- 
power IS a small amount on the Andes and a large amount 
near the southeastern boundary of Paraguay — a location of no 
present value The Plata countiies are peculiarly devoid of known 
deposits of workable minerals. 

Questions 

1 What IS the cause of the gieat difference m the rainfall of eastern and 
western Argentina? 

2 How does it happen that Argentina exports a larger proportion of its 
wheat than does the United States? Ot corn? 

3 For what climatic reason do the European immigrants prefer Argentina 
to BraaP 

4 Is it easier to export wheat from Argentina than from Saskatchewan 
or Montana? 

5 What change have they made in the kind of sheep grown on the Argen- 
tine ranches? 

6 How have the Argentine forests lessened the gatheiing of tan bark in the 
American forests? [What other use is made of the piincipal Argentine tiee 
and why?] 

7 If we liken Argentina to Nebraska, what state does Paraguay become? 

8. Why did a German firm manufacture beef extract in Uruguay many 

years ago? 

9 What city in eastern North America is the same distance from the equa- 
tor as Buenos Aires, Asuncion, Rio Janeuro, Bahia Blanca? 
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THE ANDEAN COUNTRIES 

Topography and climate. The Andes Mountain system runs 
without a break thiough Colombia, Ecuador, Peru, Bolivia, 
and Clule — extending as fai south from the equator as Sitka, 
Alaska, and noith Scotland are to the north of it As a bariier 
to man’s activity, it is second only to the Himalayas Through 
most of its length there are several ranges enclosing a plateau 
between them. In Chile the elevation of the plateau descends 
until we have a great valley resembling that of California. 
Though not so extensive as the California Valley it has the same 
climate and its products are the same and its people are vigor- 
ous and energetic in this wholesome cool climate Toward the 
equator, as in southern California, the rainfall declines, and 
the tremendous wall of the Andes shuts oft the trade-wind mois- 
ture so absolutely that the Pacific Coast off South America from 
the tropic to near the equator is desert, in places the most rain- 
less desert known. 

When we considei that this plateau region is cut off from the 
sea by swamps as in Ecuador, or desert in Peru and north Chile, 
and that the plateau is separated fioin tins forbidding coast 
plain by precipitous trails that no wheel ever climbed for over 
three and a half centuiies after the white man came, we begin 
to understand why the countries are backward. Further, the 
people of the plateau aie nearly all Indians who were fearfully 
abused by their Spanish conquerors and made to work the gold 
and srlver mines to eniich Spain. Since they gained their inde- 
pendence from Spam there have been many wars and revolu- 
tions, so it is a land which geography and history have combined 
to keep undeveloped. But the climate is much better than that 
of most countries rn tropic latrtudes. 

Desert industries. The rainlessness of north Chile and the 
Peruvran coast has caused the collection of large deposrts of 
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guano and nitrate of soda, which would otherwise have been 
dissolved by ram and earned away Guano, an accumulation 
of the dried excrement and dead bodies of birds, is highly piized 
as a fertilizer and was expoited in gieat quantities. These 
guano deposits of sea birds on the bare locks called the Chincha 
Islands, off the coast of Peru, yielded $600,000,000 between 
1830 and 1880, but aie now about exhausted, only an annual 
pioduct of 40,000 to 50,000 tons a year is now available 
The method of mining the nitrate of soda is simple. After 
the removal of a little sand and earth from the surface, it can 



Fig 223 — Putting nitrate into bags lor shipment 


be shoveled up like clay and gravel (sometimes needing a little 
blasting) and taken away in carts or temporary railways to the 
nitrate works, where it is dissolved in water, boiled down and 
crystallized A by-product of the mtrate industry is iodine, a 
valuable chemical, and Chile having a practical world monopoly 
o^ both nitrates and iodine at the piesent time, limits production, 
and fixes prices ahnost at will It is doubtful if in all America 
we have a trust that is so thoroughly monopolistic. 

While there is a large and growing output of copper in nearby 
districts, the nitrate fields produce two-thirds of Chile’s exports 
By export duties on nitrate they produce most of her revenue, 
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and by their food demands, most of hex domestic trade The 
nitrate towns have been enabled to secme a water supply by 
laying pipe lines to the Andes, sometimes more than loo miles 
away. But the desert destioys all possibility of any local food 
crops. Everything for the use of man and beast in the nitrate 
fields must be impoited, so that Iqiuquc, tlie mtiate metropolis, 
a city of 37,000 inhabitants, Antofagasta, and many smaller 
ports and mtiate works, are depending upon the farms of cen- 
tral Chile, seveial hundred miles to the south of them, for eveiy 
potato, cabbage, bale of hay, or loaf of bread necessary to sup- 
port the daily life of these thousands who aie extracting from 
the desert the nitrate accumulations of the past (Fig 223) 
The same dependence upon distant foods applies to the nitrate, 
manganese, and boiax works in the same vicinity but across 
the boundary in southwestern Bolivia The desert miners sell 
minerals in Europe and the United States, these countries send 
manufactures to cential Chile to pay for the food and f 01 age 
sent thence by coasting steamers to the dwellers in the deseit 
“The meat supply foi nitrate camps of northern Chile is deiived 
by driving heids of live animals fiom Salta and Jujuy m northern 
Argentina The animals are driven summer and winter over 
passes 15,000 feet high, where they sometimes have to spend 
3 days without food m the desert.” ^ 

The United States imports 300,000 to 400,000 tons annually 
of the nitrate, about a fifth of the whole Most of it goes to 
west Europe, Germany has long been a good customer, using 
it mainly in her beet fields 

The arid region of northern Chile is rich in copper as well as 
nitrates, and Chile is second only to the United States in the 
production of the led metal. The mines, which aie owned 
laigely by American copper companies, have not as yet been 
worked to any gieat depth 

The rainless Peruvian shore plain is ciossed by a number 
of streams fed by the Andean snows and which flow for over 
half the year. By means of irrigation this narrow strip of desert, 
nowhere more than 90 miles wide, is enabled to grow the two 
major export crops of Peru, cane sugar and cotton The cotton 

1 From Isaiah Bowman, Bulletin Amerkan Geographical Satiety, Vol XLVI, 
March, 1914. 
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is a peculiar brown in color and of a curly character that fits it 
admirably to mix with wool Irrigated rice, intioduced by Chi- 
nese immigrants, is everywheie grown as a local food crop. 

The Ecuadorean shore plain is a great contiast, foi a pait 
of it IS in the doldrum belt of heavy rains and is as damp, forest 
clad, and unhealthy as any trade-wind coast Guayaquil, the 
chief poit, has long been troublesome as a pest center In the 
20,000 square miles of forest there is a little gold digging, a 
little coffee growing, some gathering of palm nuts for expoit to 
the button factoiies, but the chief export has arisen from the 
excellence of the locality for the pioduction of cacao Ecuador 
has long been one of the mam souices of the cocoa and choco- 
late of commerce She has plenty of room to giow more but 
the laboi supply is scarce 

"Some idea of the magnitude of the cacao crop may be gained 
from the fact that the main stieets of this city (Guayaquil) 
are almost wholly occupied by cacao beans, placed there to 
undergo the necessary cuimg piocess, and the wharves are cov- 
ered to a height of several feet with the beans in bags leady 
for export. The enormous yield is the result of the increased 
acreage and greater number of trees planted in the last few 
years ” ’■ 

The Andean plateau on which most of the people of Ecua- 
dor, Peru, and Bolivia live is another world It is mostly from 
two to three miles above sea level and while it is by latitude in 
the tropics, it is by temperature so cold that in places the 
natives of Bolivia wear wool masks to protect theii faces from the 
biting winds The elevation is so great that a European child 
taken there is likely to die in a few hours. As the lainfall of 
much of this region is slight, there are no tiees, but potatoes 
are grown for local use, and there is a scanty pasturage Such 
a clunate is the natural home of fleece-bearmg animals and wool 
export fits admirably into the conditions of pack train trans- 
port. There are several million sheep and considerable numbers 
of three native wool bearers, the llama, the vicuna, and the 
alpaca. Two of these, the llama and alpaca, furnish for export 
some very fine, long, soft wool, but the animals themselves have 
never appealed to the people of other countries as suitable for 
1 The Jonrnal of Geography, December, 1914, p. izfi. 
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propagation The llama, a small animal resembling both the 
sheep and the camel, is used foi cariying packs, which cannot 
exceed a bundled pounds in weight (Fig 224) He is suie-footed 
and can pick his scanty living like a camel It is possible that 
the llama might be a somce of profit in some other mountainous 
legions 

Metals are the great commercial resource of the plateau, es- 
pecially in Bolivia and Peru The silver mines of Potosi are justly 



Fig 224 — ^The LUma A beast of burden in Andean countries 


famed for then almost fabulous riches while the Cerro de Pasco 
district of Peru furnishes a large and growing export of copper 
Yet this region, like the rest of South America, is practically 
undeveloped, and the recent construction of railroads from the 
Chilean ports of Antofagasta and Aiica, and Mollendo in Peru, 
permitting the introduction of mining machinery, promises great 
developments The tailings left in past centuries often make 
good mining for well-equiped modern enterprises Bolivia is 
one of the foremost tin producers of the world, and copper and 
gold are also found in many places There is a little coal near 
the Peru-Bolman boundary, but the quality and quantity both 
have much to be desired and the coast ports are still coal importers. 
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Before the discovery of Ameuca this plateau and also the shore 
plain of Peru were the home of dense population with advanced 
industry and a complex civilization that has left many interest- 
ing remains 

Life on the Ecuadorean, plateau. The difficulties of Andean 
travel and the service that the railroad is rendering, and will in- 
creasingly render, is shown by the conditions and the recent changes 
that have occur red m Ecuador The equatorial climate of the plains 
causes the center of Ecuadorean population to be in the enclosed 
plateau, about 40 by 300 miles, lying between the ranges of the 
Andes, containing the woild-famous volcanoes Cotopaxi and Chim- 
borazo. A temperature of 50° F at night is common, blankets are 
much in evidence and the climate is no more tropical than that of 
San Franciso Here nearly a million people lived until near the 
end of the first decade of this century, entirely cut off from all 
communication with the commercial world, except by a pack trail 
descending from the io,ooo-foot plateau by perilous ledges, and 
crossing swamps that often become impassable in the rainy sea- 
son A 3So-mile railroad has at last been constructed by American 
capital from Guayaquil to Quito, the capital It opens no new 
trade routes, but is revolutionizing the methods and commerce 
of an old one. It makes possible, for the first time, the participa- 
tion of these people in the world’s commerce. This road practically 
annexes to the commercial world a new province contaming a 
million people who haiJ-e been hving in the homespun epoch 
Their commerce is likely to be of limited extent because they 
live in the temperate zone climate of the high plateau where the 
country is so rough that there is small likelihood of their hav- 
ing any surplus of wheat, com, or beans to send any farther than 
to their neighbors of the tropic plain, if perchance they can compete 
even there with temperate zone breadstuffs Their exports are, 
therefore, likely to contmue largely of hides and wool, a little 
rubber from the eastern forests, and minerals, of which the coun- 
try claims considerable store The imports comprise the whole 
l|st of manufactures and supplies needed m a modern city and 
in a surrounding fanning district. 

The region east of the Andes. Ecuador, Peru, Bolivia, and 
Colombia have trackless eastern territories in the Amazon Valley 
from which they have been cut off so absolutely that the Peru- 
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vian governors sometimes go out to theii port at Iquitos on the 
upper Amazon by way of Callao, Panama, New Yoik oi Lisbon, 
or Liveipool and Paia Great amounts of water-powei might be 
developed on the Amazonian headwateis that make the 10,000- 
foot descent fioni the plateau Tn Bohvia some of the eastern 
plain is pasture land, and a railroad has recently been built around 
the falls of the Madeiia River so that 3,000 miles of navigable 
streams on its headwateis are connected with Paia 
The opening of the Panama Canal has aided enterpiises in 
the Andean countries which had formerly earned on most of their 
coinmeice by steamer around South America 


Questions 

1 How does it happen that the west coast is so dry at latitude 15° south 
and so wet at latitude i" south? 

2 How has aridity made north Chile rich? 

3 What arc the points of rcscmbUnce between Chile and an American 
state? 

4 Explam the three-cornered trade of agricultural Chile 

3 Why IS the Andean plateau a natural place for the production of wool? 

6 Did the Spanish exhaust the mmes in the i6th, 17th, and i8th centuries? 

7 What resources has the Andean plateau region for electric smelting? 

8 Why are hides well suited to the foreign trade of the Andean countries? 
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CHAPTER XXIII 


THE UNITED KINGDOM 

(With Introductory Comparison of United States and Europe) 

I, Europe and United States Compared 

Climate and General Comparison. Europe is roughly the 
size as the United States, but its climate and surface give more 
good farm land than the United States. Our western mountains, 
aided by the Mexican land mass, wall off more than a million square 


NUuBert or pcrson^ cmi^oved in ACRicuaunc 
PAR THOU^AKO ACIteS OF CROP lAHD 



Fig 22S — Why does Europe use more men and fewer machines than the 
United States^ South Carolina uses more hand labor than Iowa or North 
Dakota Why? (United States Dept Agi ) 

miles of our western country from the possibility of a good rain- 
fall, By great good luck the geologic forces turned the great 
mountains of Europe (Pyrenees and Alps) so that they run east and 
west, letting the west wind blow moisture through the heart of Eu- 
rope, making it a land of good farms rather than of poor ranches. 
Then the same friendly geology placed the Mediterranean Sea 
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south of west Euiope, wheieas we have only the near-deserts of 
Mexico 

Therefore, the United Slates has several times as much cowboy 
land as Europe, and correspondingly less crop land 



Fig 226 — ^Rainfall, June, July, and August (After Mailc S. W Jefferson ) 


Heavy — more than lo inches of rain and melted snow m the three months 
h i tight — from 6 to lo inches in the three months 
I' - .i Scant— -less than 6 inches in the three months 

This map shows Europe’s splendid rainfall No other continent is so umformly 
blest 

Another result of the Mediterranean is that Euiope (and also 
North Africa and West Asia) has a much larger area of the Cali- 
fornia climate than the United States has (see Chap. XXXII) 

Europe has no counterpart to our great cotton belt, gift of the 
Gulf of Mexico. 
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Europe is much farther north than the United States London 
is eight hundied miles noith of Chicago The comparison of the 
latitudes of places on the two sides of the Atlantic shows gieat 
European cities opposite the unexplored wastes of Labiador This 
results fiom the southwest winds which blow the warm waters 
of the Gulf Stream northeastward toward Europe. The winds 
then waim themselves by the water and then go on to warm 
Europe Thus west Euiope has a chmate so waim that there 
are winters when London has no snow and sheep legularly winter 
on the pastures of Scotland 

As the ocean does not get very waim in summer, the wcsteily 
winds give west Europe a cool summer It is claimed that this 
chmate is the most invigorating of all climates — ^with its moder- 
ately cold winter, moderately cool summei, and frequent changes 
in temperature as the rainstorms pass It is the climate which 
has made the European races so eneigetic that they have explored, 
colonized, conquered, and built so much more than the natives 
of any other continent 

Agncultural products. Partly because Europe far exceeds the 
United States in the proportion of the area that has sufficient 
rainfall for agriculture (Fig. 226), but chiefly because the popula- 
tion IS four times as great as that of the United States, the agncul- 
tural output of Europe is much gi eater than that of the United 
States The United States and Canada have 78 million cattle 
(83 million befoie the World War), Europe has 125 million (129 
million before the World War) In other branches of agriculture 
the figures are as follows 
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The United States has moie of all of these products per person 
than Europe, and it is probably true that the United States has 
greater possibility of supporting people than Europe, because we 
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have the large area of oui South with the long growing season, high 
temperature, and summer ram, peimittmg, if needed, the growth 
of fiom two to foul crops per year This, with its sumniei drought 
(Mediterranean type of climate), south Europe cannot do except 
in those small and lavoied locations where a little tiact of land 
can be iiiigated The United States also has another advantage 
in the ability to grow com. Most of noith Europe is too cool 
for it, and in its stead bailey, beets, and turnips, are giown in 
vast amounts for stock food 

Agricultural methods. The effect of the density of European 
population shows itself in the laboiioiis preparation of rough land 
for garden agricultuie by terracing, in the gieat cultivation of the 
potato in north Europe (see chapter on Potato and Vegetables), 
and in the very limited rise of pasture because the ground yields 
more in cultivated crops P'or this reason the cattle are commonly 
kept in barns except where the ground is too lough oi too wet 
to cultivate As a result of these conditions the sheep flocks 
of Europe have declined gicatly in numbei in recent decades, 
and the land is being used for breadstuff s, beets, and hay, while 
the easily transported wool and meat comes from distant pas- 
tures on the frontiers of agricultuie. 

Forestiy is another result of the density of population Wild 
forests as we have in America would suffice for timber but little 
better than wild animals would suffice for meat, so they are care- 
fully and systematically managed and protected fiom fire, giving a 
much greater yield than the wild and burned foiests This the 
United States is just learning to do. 

Labor supply and manufactures. In the greater dependence 
on manufactures we see another result of the density of population 
The young man m Holland or Belgium cannot find an opening 
in agriculture unless he replaces some one or engages in a more 
intense kind of farming i His alternative is to get a factory job 
or emigrate. Hence the great European strife for markets for 
factory output, the-gieat emigration, and the great and terrible 
land-hunger and iand-giabbmg that in part lay back of the feaiful 

1 One must not get the impression that there are no unused agricultural 
resources in Europe, lor there are surprising undeveloped agricultural resources 
m parts of that contment, especially England, France, Spam, Portugal, Turkey, 
and Russia 
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European wai of 1914 We see this greatei dependence on man- 
ufactuiing taking the same foims of intensity that we find in 
agricultuie — the making of a refined and much labored pioduct, 
fine goods, and instruments, not rcapers—lace, not unbleached 
cotton 

Trade. Any commercial comparisons of Euiope and the 
United States aie apt to be misleadmg unless we should think 
of the tiade of the United States as it would be if it were cut into 
twenty independent pieces with one big piece between the Mis- 



Fig 227 — The value of sheep in humid Britain, semi-aiid North Africa, and 
the rough and semi-and Balkans, is apparent (United States Dept Agr ) 


sissippi River and the Rocky Mountains to take the place of 
Russia A shipment of butter from Wisconsin to New York is 
local trade, from Denmark to London is foreign tiade, of oranges 
from Spam or Italy to Berlin is foreign trade, from Florida to 
Chicago is local Most of the vast foreign trade of Europe, so- 
called, has in the United States as in China a ©ounterpart of un- 
recorded local trade, because the United States and China are 
continental in size and resources 
In matters of race and government the differences between United 
States and Europe are trivial, save for the fact that Europe 
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has the frictions that result from many languages and nations. 
The one great diffeience between United States and Europe 
may be summed up in one woid, opportunity, and that means 
resources — resouices with which the people can woik The con- 
seivation movement in the United States is therefore one of the 
most vital things that has happened. The lament is that it is 
heeded so little, 

2 The United Kingdom 

The United Kingdom has been for a centuiy and a quarter the 
greatest manufacturing countiy in the woild, but she was a great 



Fig 228 — ^The great number of cattle per square mile in Europe is depend- 
ent upon over-sea trade Each year the newer countries of the western hemi- 
spheie ship millions of tons of forage giains, corn, bran, cottonseed, and linseed 
meal, and other feeds to west Europe. 

agricultural country foi many centuries before that, is one now, 
and will he more so in the future. The British climate is oceamc, 
much like that of oui noitli Pacific Coast, and it is one of the best 
in the world The prevailing westerly winds coming from the ocean 
give a mildness to the winter and a coolness to the summer un- 
known in the United States east of the Rocky Mountains where the 
climate is continental lather than oceanic. iThis cool evenness of 
climate with little extreme weather and light snow fall peimits 
sheep to live all winter in the open, even in Scotland. This climate 
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is undoubtedly a strong contributing factor to the Baton’s love of 
outdoor sports for which his climate is much better than that of 
New York or Chicago. The Biitish Isles have even more rainfall 
than is necessary for crop production. The heavy fogs of the 
English winter season are pioverbial. 

Live stock. Along witli comfort and wholesomeness is an abun- 
dant and evenly distributed ram. The crop failures of Argentina 
or Uruguay are unknown If ram interferes with British agricul- 
ture, it is usually by too much rather than too little rainfall, and 
that produces a fine growth of giass which has made England rich 
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Fig 229 — Wheat and wheat floui imports, three-year average. 


in flocks and the foremost country in the world in the production 
of breeds of domestic ammals. The names of the breeds of sheep 
show their British oiigin — ^as Lincoln, Dorset, Southdown, Elamp- 
shiredown, Oxforddown, Leicestershire, and Highland The 
judges of the highest English court have for centuries sat upon a 
wool sack — symbol of the commercial importance of that com- 
modity, which for many centuries was the chief export of England 
in the time when Holland and Flanders were the great wool manu- 
facturing center of Europe 

Many breeds of cattle and horses also bear British names, includ- 
ing the Shetland pony (Fig. 230 ), a dwarf produced by a meager 
dieti Qf heather and grass on the cold, raw hills of the Shetland 
Islands 

' In many parts of the wodd a scanty food supply has produced local breeds 
of ponies, just as the abundant food of England and France has given us the big 
heavy draft horses still occasionally seen on aty streets. 
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Gram growing. With a wheat yield per acie moie than twice as 
heavy as that in the United States, Britain shows that she is an 
excellent country foi the small grains. The hills and the rain 
of noithein and western England, Scotland, and Wales, and the 
rains of Ireland cause wheat gi owing to be of small nnpoitance 
m those paits of the United Kingdom Eastern and southern 
England are the chief British wheat districts With their smt- 





Fig 230 — ^The Shetland pony with its long coat is an inteiestmg 
response to an environment, the cold raw Shetland Islands (Photo C 
S Plumb, Columbus, 0 ) 

able climate, level plains, and fertile soil these distiicts aie 
equal in wheat output to any corresponding aiea of the United 
States. 

Oats and bailey are laigely giown for animal food, and Irish 
bacon is even mipoited to the United States because the meat of 
the bailey-fed hog is so much leaner than that of the corn-fed hog 
of the American corn belt Because oats will stand moie moisture 
than wheat this crop is giown in the wetter west and northwestern 
parts of the United Kingdom. 
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Fig 231 — ^The world map shows the leadership of the United States in corn and the smallness of Europe m this great crop 
This makes clear the basis of the great export from America to Europe of com and its derivatives, pork, lard, and beef Eu- 
ropean chmate is fine for small grams, but forbids any large com area (United States Dept Agr ) 
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Forests and pasture. England’s access to seapoits has enabled 
her to import wood for a long time, so that she has less foiest (see 
appendix) than any other rmpoitant country Instead of forest, 
her hills and even hei mountains, such as the Scotch highlands, are 
sheep pastmes, and the heavy rain promotes a thick coveimg of 
grass, fern, and heathei, so that the soil is held intact Similar 
pastuiage of French mountains wheie the lamfall is less, has le- 
sulted m such rapid eiosion that tiee planting had to be done on an 



Fig 232 — Compare wheat areas of United States and Europe to see how good 
Europe is (Finch and Bakei ) 


extensive scale to hold earth on the slopes. The English people 
prize mutton, especially Biitish mutton, and Great Biitain, with 
one-half as many sheep as people, has more sheep in proportion to 
population than the United States, 

The condition of agriculture. The United Kingdom was practi- 
cally self-suppoiting in food until the origin of the factory system, 
and the consequent development of cities early in the nineteenth 
centmy (Fig 229) Then followed a long political fight for free 
import of foods (cheap food), which lesulted in British fiee trade 
about 1850. Then followed, from the Mississippi Valley, that same 
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deluge of cheap giain and meat that so depressed fanning and farm 
values in the states along our Atlantic seaboaid (Fig 234) As 
there is much unused land in New Jersey and Virginia, so is there, 
fiom the same cause, much unused land in England, although the 
recent rise in the price of foodstuffs befoie the World Wai caused 
the British to become more interested m agiicultuie as were the 
people of the eastern United States Still, England has only about 
SIX pel cent of hei population following agiiculture while Fiance has 



Fig 233 — Europe is also rich m her oat area. (Finch and Baker ) 

40 per cent This revival of agiiculture is very marked in Ii eland 
where Sir Horace Plunkett has rendered a great service by the 
establishment of cooperative societies that have guaranteed the 
quality of eggs and butter produced by the meinbeis, and thus 
greatly incieased the demand for the products This help was 
sorely needed, for this island, devoid of coal, has not had the 
manufactuiing development that has taken place m England 
and Scotland Ireland, called the Emerald Isle because of the 
greenness of her well-moistened pastuies, is chiefly engaged in the 
export of meat and daiiy products to English cities Much of 
England also is in pastures producing mutton and milk for her city 
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millions, so ihat the 6o million bushels of wheat she produces is 
but a fraction of the biead rcquuements She could giow much 
more gram than she does. In Geiinany one-quartei ot the area is 
in grain In the United Kingdom it is about one-eighth 
In addition to the import of biead and meat, Britain has a heavy 
import oi cheese and of buttei fiom Denmark, Fiance, Canada, 
and New Zealand, and of fiuits and vegetables from the Med- 
iterranean countiies. Smce biead and jam is an important aiticle 
of Biitish diet theie is also a large manufacture of jams and pre- 
served fruits. Examples of serious overproduction of small fruits m 
Great Britain give surprising veiification of the menace of over- 
production 111 agriculture (see chaptei on Potatoes and Vegetables). 


Million Dollnrs 
10^1-23 AvtarujSo 

Porent 1021 43 

TTnited 7 2 'i ft 

Kingdom ” 

GerinaTiy 52 6 

Culia 18 5 

Jfothorlaada is 0 

Belgium 13 4 

Canada II i 





. 



:) 3 

r> 4 

a 

Total 285.1 

0 1 

rZZ-i 


Fig 234 — Distiibution of United States exports of moats, three-year average 


Being thus dependent on hnpoits, a blockade of her coasts would 
starve her into submission in a few months Hence her feveiish 
insistence on a navy larger than that of any possible enemy 

Coal and iron. England’s twentieth century condition results 
from the fact that in the nineteenth century she led all nations in 
the abundance of capital and the ease of getting out hei coal and 
iron These factors resulted m the development of manufactures 
England, already a coal usei when the steam engine was invented, 
quickly took fiom Holland the leadership m power development, 
and then in manufactures, because she has large fields of good 
coal (Fig 23 s) (bituminous) near to the sea and near to the iion, 
which is necessary for the harnessing of power derived from coal. 
England’s supply of coal is estimated to be sufficient to last six 
centuries at piesent rate of consumption. Holland was coalless 
and had to depend on the wind for power . England had, in addition 
to power, and adequate labor supply, a stable government, and 
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domestic peace. With these advantages the modem factory 
system quickly originated It came after a number of mechanical 
inventions in the latter part of the eighteenth century made it 
possible to assemble many workers in one building where tlieir 
machines could be lun by a common engine Pieviously, the 
English manufacturing had been done by hand machines in the 
cottages of people who lived in populous country districts and tilled 
some land. But coal and steam made easy the establisliment of the 
factoiy system, and brought together these people into cities, 
usually to then physical injury, changed Biitain from an agricul- 
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Fig 235 — World’s coal production, three-yeai average 


tuial to a manufactui ing country and transferred the center of 
population and power from the agricultuial southeastern plains to 
the rougher, more mountainous north-northwest and west with 
their coal and iron 

The examination of the map of the well-distributed British 
coal fields shows (Fig. 236) how the well-known manufacturing 
cities have arisen by them. 

The possession of good non ores lying beside these coal deposits 
quickly made England the leading iron-making country in the 
world. I The location of the iron and coal fields on the east and west 
coasts of England and the southwest coasts of Scotland and of 
Wales, gave easy access to the sea for export, and later, when the 
ore supplies ran low in England, it was easy for the Enghsh iron 
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industry to turn to a supply of imported oie from the mountains 
near the noith coasts of Spain and from northern Sweden 

Textiles. Iron made the machinery, coal drove it, and caused 
England to lead the woild m manufactuiing by machmeiy, es- 
pecially textiles For moie than a centuiy the name of Manchester 
has been synonymous throughout the commercial woild with 

cotton cloth. That city, 
the metiopohs of Lanca- 
shire, has long been the 
center of the greatest cot- 
ton manufactuiing district 
in the woild. ,The indus- 
try, established there as 
eaily as 1640, was paitly 
due to the Atlantic winds 
which gave the moist air 
necessaiy to the best cot- 
ton manufactuiing Later 
these same Atlantic winds 
influenced the industry 
through the water-power 
of numerous small streams 
that descended from the 
cential highlands and led 
to quick development after 
the invention of the new 
machines. ( Both of these 
advantages have now passed away The moisture, like the tem- 
peratuie of the factory air, is now machine-controlled and the 
factories of Lancashire have long since outgrown the water-power 
and tuined to steam, for which the local coal fields are veiy con- 
venient. The third factor in Lancashire’s start was the convenient 
haibor_of Liverpool, which has long had wide ship connection with 
regions producing and consuming cotton The city of Manchester 
itself has now ceased to be so strictly a manufacturing city, and 
has become the sale and storage center for the product of many 
surrounding towns (Fig 238). Liverpool, the natural port of entry 
for this region, is tlie greatest cotton port m the world because back 
of it lies the greatest cotton-manufacturing district. It is, indeed, 
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I smprising that in a centuiy and a quarter, the Biitish cotton in- 
dustry should have spread so little beyond a ladius of 40 miles 
from Manchester, j This district clothes Britain with one-fifth of 
its output, the other four-fifths being for woild export (Fig 241). 
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Fig 237 — Mineral production in the Biitish Isles 


The intensity of the industry has given to Lancashne eight times 
the population of Rhode Island, although its area is only eight 
per cent gi eater A son often succeeds to his father’s place in the 
null and the skill of the Lancashire operative may almost be said 



Fig 238 — Location of cotton and woolen industry in England 


to be hereditary, with factory work and school dividing the years 
of youth 

England sends fine cottons even into the best cotton manufac- 
turing districts of the United States and of northwest Europe, 
the total British exports of cotton manufactures, $850,000,000 
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(1923), comparing favorably with the total foodstuffs exported 
from the United States, $1,050,000,000 (1922). 

England has been unable to secure such leader ship in the world’s 
supply of woolens as has been the case with cottons, nor is the 
industry so impoitant There is little difference in the amount 
of woolen goods produced in England, the United States, Germany, 
and France (Fig. 240) The explanation of this greater equality 
in wool than in cotton manufacture is to be found in the fact 
that wool manufacturing was a world-wide domestic industry 
before the factory system was developed The Industrial Rev- 
olution found wool an established industry and merely trans- 
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FiG 239. — ^Number o£ active cotton spinning spindles m the world. (Inter- 
national Cotton BuUetm.) 


formed it. Wherever men made flour they made woolen cloth, 
and the adaptation of prumtive water-powers to the hand loom 
was a small change, much smaller than learning how to use a new 
fibei such as cotton. Cotton manufacturmg was tlms a new 
business, resulting from what was in effect the discoveiy of cotton 
when Whitney’s cotton gin made its pioduction cheap This 
came after the textile machines were established in England. 
That count! y, being in much the best position to manufacture 
textiles m factoiies, seized the new raw material and built up a 
world’s trade in cotton, while wool, an industiy as old as history, 
was still being made upon hand looms in millions of faimliouses 
and in every textile village of Europe and America With the 
tenacity which comes of an e arly start and the hereditary knowledge 
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tliat lingers m families, wool manufacluie has continued where- 
evei, in the cooler paits of Europe and Ameiica, there is a popula- 
tion dense enough to develop any extensive inanufactuie Eng- 
land, however, leads m expoils of wool manufactures The towns 
of Biadfoid, Leeds, Huddeisfield m Yoikshiie, just across a low 
mountain range from Lancashire, aie known wheievei fine woolen 
cloths are bought and sold 

Lmen. The manufacture of flax into linen is important in the 
United Kingdom. The noith of Ii eland (especially neai Belfast), 
and the soutli of Scotland, winch a century ago grew flax and 
manufactured it in hand looms, now are the centeis of the world's 
finest factor y-opeiated linen manufactures, employing 100,000 
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Fig 240 — EWorld import of law wool, lliree-year average 


people and giving excellent illustrations of the influences of an 
early start as the basis for an industry Belfast gets its flax fiber 
from Belgium, from the small Baltic countries, and from Russia, 
which before the war was the leading producer, due to cheap 
labor 

Silk. The silk industry m England is peculiarly unimpoitant 
for a nation so great in textile manufacture. England’s early 
lead in cotton was duphcated by tlie siiniliar early success of 
France (a producer of law silk) in silk manufacture, which enabled 
the mills of that country to compete with those of England even 
in their own market Of late years there has been some man- 
ufacture of cheap silk goods in the cotton and wool districts of 
England, but the best silk goods used in England are imported, 
and the total number of silk employees is less than half as great 
as that in the Umted States. 
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Machinery and ships. The possession of the coal, iron, and 
machine-using industiies has given England the basis to build 
up a great machineiy expoit, especially of textile inachineiy which 
goes to all countiics as they begin on the textile industry, but ship- 
building is the gieatest non manufacture in the United ICingdom 
With the cheapest iron in the woild, produced immediately beside 
the sea, hei advantages for this industiy were even gi eater than 
foi the cotton industry Her methods have also been tlie best 
The large shipyards m the Biitish ship-building centers upon the 
Rivei Clyde in west Scotland, the Tyne in northeast England, 
and the lush harbor of Belfast give a good example of concentra- 
tion 'The single city of Newcastle on Tyne built more shipping 
(240,000 tons) in 1922 than the whole United States (219,000 
tons) m the same year The Glasgow district equals the Tyne, 
and the cities of Sunderland and Greenock each rival the United 
States in normal peace-time output Britain built nearly one- 
half the world’s vessels in 1922 and possesses a vast merchant 
fleet containing nearly one-thud the world’s tonnage British- 
built ships are also flying almost every flag upon the sea, and 
on Jan 1, 1924, the British shipyards had under construction 
1,400,000 tons of new vessels for 16 different nations 

Shipping and trade. It is plain that British imports must fill 
many more ships than do the leading exports The imports of 
gram, meat (from Argentina and Australia), lumber, non oie, 
cotton, and wool, are much more bulky than the cotton and 
woolen cloth, machineiy, pottery, cutlery, and general manufac- 
tures that she sells Even her expoi ted ships can carry a cargo away 
with them if a cargo can be found Fortunately theie is coal 
to fill these empty ships as a kind of ballast cargo. Thus Biitain 
becomes a greatei coal exporter than all other nations combined. 
It goes by millions of tons to Brazil, Argentina, South Africa, 
the Mediterranean, and to the coalless countries neaiei home 
such as France, Holland, Denmark, and Norway. This coal 
export is a fortunate factor for England. As the food vessel can 
earn money going out, it brings this food back more cheaply. 

London the entrepdt. When she became the country with the 
greatest industry and the greatest commerce, Britain had, as a 
result, the best commercial connections She was the first country 
to develop a good network of steamer lines upon the modermz- 
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mg of commerce after the peace of 1815 Lines went to the Con- 
tinent and to the United States, and from the days of the old 
British East India Company there had been frequent connection 
■with the East Indies London became the greatest trade center 
and the distributor of the products of Asia Having developed 
routes for her own trade, the route via London often became the 
easiest way for goods or people from one distant country to reach 
another. We see the same thing m the rvay people living near 
a town must often make a detour and go through it to get from 
one suburb to another Thus London, on the edge of the busiest 
ocean, and also on the edge of the busiest continent and also 
of the busiest country, became the greatest trade center 01 entiepdt 
m the world 

But the importance of this intermediary or entrepbt bade 
must not be overestimated, for it has always been subsidiary to 
the commeice that is essentially national in its origin or destina- 
tion This was true of London in 1865 ■when she was the undis- 
puted world metropolis and it is true in greater degree in the 
present when her entrepot supremacy is being shared by other 
cities 

Other nations rise to commercial independence. When 
Germany, Denmark, Fiance, Belgium, or the United States wanted 
small shipments of Indian, or oriental, or Italian goods, it was con- 
venient and financially advantageous to gel these goods in Eng- 
land, because Germany, Denmark, Fiance, Belgium, and the 
United States had regular and fiequent connections with England, 
and England had connections with the Orient After a century 
of multiplication of commerce, London is still the leader, and 
richer than ever, but other cities aie also distributing the prod- 
ucts of the East since they have developed direct connections 
of theii own Half a dozen British ports have direct lines to the 
East. German lines go from Hamburg and Bremen, and French 
lines from Havre and Marseilles There are fiequent and regular 
eastern sailings fiom Antwerp, Genoa, and Copenhagen. New 
York also has regular connection with the Orient, Australia, 
Cape of Good Hope, the coasts of South Ameiica, and the ports 
of the Mediterranean and the Baltic 

Other cities become entrepots. Before the World War Hamburg 
had in part succeeded London and Liverpool as the basis of foreign 
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goods supply foi Scandinavia and the Baltic; but almost befoie 
Hamburg was secure lu hci new trade possession, lines of steamers 
were beginning to carry the pioducts of America and the Orient 
direct to Newcastle, StocHiolm, to Copenhagen and to the Russian 
poits As Euiope recovers fiom the Woild War these steamship 
lines and trade activities will be restored 
London as a capital and exj^ort center. As New York is the 
great center for the foreign trade and financial operations in the 
United States, so London buys and sells for the whole United 
Kingdom, and to some extent foi many foreign countries The 
London export house buys Manchester goods for shipment via 
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Fig 24-1 — Exports of cotton manufivctiires 


Liverpool to customers in Bombay or Valpaiaiso This might be 
called bargain center work, but theie is another stage, the actual 
owneiship. 

Direct control of distant industries from the bargain center. 
The capitalists actually carry on industries and manage them and 
sell the product through the headquarters in the capitalistic center. 
The Standard Oil Company fiom its ofHce in New York buys lands 
in Mexico or Oklahoma through salesmen in New York. It buys 
pipes from Pittsburgh companies with offices in New York. The 
Jarri paving-wood industry of western Australia is all managed in 
two or three buildings in London. London has thousands of 
companies doing business abioad, and, if one walks through the 
business districts and reads the signs upon the office buildings, he 
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can familiarize liimself witli geogiaphical names in every conti- 
nent, m almost every countiy or island with resources to develop 
and with inadequate capital Biitain had much capital for foreign 
investment when the United States, like every other country in 
both Ameiicas, was a borrowei. The Woild Wai impoverished 
England, enuched the United States and put bci into the lending 
or foreign investing gioup 

It should be emphasized that this capitalistic development has 
but begun A meie cornei of the world, perhaps two million square 
miles 01 foul pei cent of the earth’s land surface, has capital to 
spare, and all the vast remainder of the woild must depend upon 
imported capital for the execution of any consideiable enterpiise, 
such, for example, as the building of a railroad This is tine of 
the entile continents of Asia, Africa, and South America, the East 
and West Indies, Australia, Cential Ameuca, Mexico and west 
Canada. We still have some foreign capital invested in America, 
but since the war our wealth is so much greater than Europe’s, 
that we not only finance ourselves but aie sending capital into 
foieign lands, as Biitain has done for many yeais But many 
parts of oui own country must borrow to finance a big enterprise. 
Throughout the nineteenth century the countries of northwestern 
Europe weie the sole exporters of capital, with England far in the 
lead 

The income from all these investments, the earnings of the 
British ships that carry in eveiy sea, come back to the English 
owners m goods. Thus England is able to import much more than 
she exports (see table of values of Food Imports), 

Questions 

1 Explain what industrial changes aie causing the sheep flocks of Euiope 
to decline 

2 Corapaie the United States and Europe as to proportion of and land 

3 Why does Euiope grow more potatoes than we do? 

4 State and explain the difference m the way forests are cared for in the 
United States and in Europe 

5 Is it fair to compare the foieign trade of England, France, and Germany 
with that of the United States? 

6 How did a climatic factor make England an exporter of wool, and min- 
eral factors make her later an impoiter of wool? 

7. How does the English climate favor atliletic sports more than the climate 
of New York? 
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8 Show the relation between an early start and the linen and silk mdus- 
tries of the United kingdom 

9 Has Pittshuigli or Newcastle greatei advantage foi assembling raw ma- 
terials foi iron making^ 

10 Why does England’s food supply make liei anvious about her navy? 

11 Why can the mountams of Scotland remain without foiests while those 
of France cannot? 

12 How does England’s wealth enable hei to impoit more than she exports? 

13 Why is not the United States, the greatest coal producer, also the great- 
est coal exporter? 

14 Wlieie would the money come from to bmld a new railroad m New 
Mexico? Florida? Persia? 



CHAPTER XXIV 


FRANCE AND BELGIUM 

Climate. Beautiful France, as the inhabitants like to call it, 
has the oceanic climate of Bntam, so has Belgium The boundary 
between Fiance and Belgium is as aitiiicial as tliat between In- 
diana and Illinois French is spoken m both countiies and the two 
leally compiise one industrial district France finds its Ameiican 
counterpart in central and northern California It reaches fiom 
the sugar-beet zone in the north to the olive, prune, and trucking 
territory of the Mediterranean coast The country is good from 
end to end (Fig 247) 

Agriculture. The coal supplies aie veiy meager and manufac- 
tures have as a result a minor place France is still primarily an 
agricultural country The French landowner is tire strength of the 
nation Each peasant farmer owns his few well-tilled acres, in- 
stead of renting them as the English farmer does Also unlike 
England, Fiance grows nearly enough foodstuffs to feed her own 
population Only 18 of her 39 million inhabitants live under urban 
conditions, while 21 million are classed as agricultural The 
people of Fiance are energetic, thiifty, and capitalistic, investing 
in enterprises in many lands Her mountains aie well and care- 
fully forested to stop erosion Her sandy marshes along the Bay 
of Biscay have been converted into lucrative pine forests that are 
practically farms for turpentine and wood When mature the 
trees are systematically bled to death, giving the maximum of both 
turpentine and timber 

That France is primarily an agricultural country is shown by the 
fact that two of her great exports are from the fann — dairy prod- 
ucts and wine. In the noith the intensity of agriculture and 
density of population resemble those of Belgium. In other parts 
her agriculture is moderately intensive. With only one-sixth as 
much tillable land as the United States, the wheat crop is nearly 
half that of the United States, and the acre yield is one-third 
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gieater Yet in paitb of lural France the methods aie suipiismgly 
unscientific and aichaic, much less efiicient than that of Geimany 
which has improved about 50 pei cent in acreage yield between 1870 
and 1914, while that of France stood still Fiance has large pos- 
sibilities of incieased pioduclion Fiench faims avciage 20 acies 
each, and those of the United States average 150 acies 
Foul times as many potatoes per peison aie laised as in the 
United States Northern Fiance is the center of an intensive 



sugar-beet region As in England, barley and oats aie grown and 
hay IS important, because of ' the laige animal industry. The 
Percheron horse, native in the department de Perche, the finest of 
the heavy draft horses, is bred in large numbers in the north of 
France. Sheep and cattle are extensively raised on the damp and 
hilly and grass-rich western peninsula, called Brittany In the 
production and export of buttei,_and special brands of cheese Fiance 
rivals Holland and Switzerland. (See Fig 24 2) 

Wine-growing is the most characteristic agricultural industry 
of France (Fig. 243), and before the World War the crop was 
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worth inoie than half as much as the wheat crop Fiance, Spam, 
and Italy produce five-sixths of the woild’s wine, a peculiar domi- 
nance of an agucultural industiy by the old and populous countries 
Wlieat-gi owing has shifted quickly to far fioiitiers Not so with 
wme-makmg This mdustiy is haid to move. In the fiist place it 
IS an intensive industiy requnmg a dense population, which fron- 
tiers rarely have Like a garden crop it lequires much labor to 



Fig 243 — Chief wme-producing dieas of France Names of wine and brandy- 
centers underscored (After Brigham ) 

produce the grapes The yield is great, in France about 200 gallons 
of wine per acie. In the second place, expensive appliances and - 
much labor are required for the fermentation of the juice into good 
wme, and great skill is required to get the desiied flavors in the 
product Lastly, wines are sold by the name of the country or place 
producing them, as Burgundy, Madeira, Champagne, etc , and a 
long time is required to establish a reputation Few crops are so 
afiected by the soil, the moisture, and the temperature as is the 
grape, and particular vauelies of grapes are often limited to narrow- 
localities. Thus France remains the leader of wine-producing 
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countries, and the good esteem of Fiench wines, makes them, after 
textiles, the chief export of the count! y The Fhylloxeta, a tiny 
insect of the aphis family, gets upon the loots of the grapevine and 
sucks the juices fiom them until the vine is killed This pest nearly 
ruined the Euiopean wine industry about 1885. The only thing 
which pievented the practical exteiminatioii of giapc and wane 
growing throughout the Old World, was the fact that in Ameiica, 
the home of the Phylloxeta, there weie vaiieties of giapc immune 
to its attacks These weie impoitcd to Europe, set out by millions 
in the viiieyaids which the Phylloxera had devastated, and tops of 
the Euiopean varieties weie grafted upon these tough American 
roots, making a composite plant with Aineiican loot to lesist the 
destioying insect, and a European top to pioduce the desired wane 
grape 

The Fiench also impoit much Italian and Spamsh wine which 
they mix with native wines and flavoi, label, and expoit as Fiench 
wines They even impoit millions of pounds pci year of the diied 
currants (giapes) from Gieece, which aie manufactured into 
wine for expoit Fiench wine production amounted to 1,835 
million gallons m 1922 as compaied to 1,586 million gallons m 
1914 

The agriculture of Belgium. The chief difleience between 
Fiance and Belgium is the gi eater density of Belgium population- 
over one person to the acre — ^and the greater intensity of agri- 
culture. This population is about twenty times as dense as that 
of the United States, and the country produces per square mile 
sixty times as many potatoes as does the United States. Other 
leading crops are oats, lye, and wheat, sugar beets and beets 
for animal foi age. The gai den fai mer of noi th France and B elgium 
keeps liaies and rabbits to which he feeds the weeds that are 
pulled from his crops. Hares have the advantage of being able 
to thrive in closer confinement than poultiy, and they will feed 
on a very wide range of vegetable food They aie quite geneially 
kept, both for their flesh and their skins and are exported to Eng- 
land by the hundreds of tons The sluns of these animals are 
an important mateiial for the manufacturing of hats 

All this intensity of agriculture means large product per acre, 
not pel man (Fig 245) Belgium averages 37 bushels of wheat 
pel acre while the United States averages less than 15, but the 
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American farmer pioduces moie per man than the Belgian fanner. 
Ii IS estimated that the Belgian faimei produced before the 
wai on the average $508 worth of pioduce per year, and the 
American farmer $1,004 worth. If the United States should sud- 
denly produce as much per acre as Belgium it would cause the 
most paralyzing panic ever seen. There would be no market 
for the produce, as there is now no market for the water of the 
roadside spring, which would make its owners rich if beside 



Fig. 244 — Northern France, Belgium and Germany have important sugar 
beet regions (Fmch and Baker ) 


a Sahara caravan route. Belgium, while not a faimmg country, 
has a larger percentage of her population engaged in agriculture 
than we have in the United States. 

Manufactures. The best coal field in Fiance and Belgium 
lies on both sides of the boundary of these two countries, as does, 
the greatest manufacturing district Coal pioductioii is not 
large and both countries lack sufficient fuel for manufactuiing 
purposes. The return of Lorraine to France since the war has. 
given her a plentiful supply of iron ore, but coke foi smelting 
must be imported. The industries of the Belgian aie rathei heavier 
then those of the French side of the boundary, iion and cement 
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being moie impoitant. Much fine glass is made m this region, 
as are also the Fiench porcelains known as Sevies and Limoges. 
Oils. Maiseilles has long been a centei foi the collection of the 



Fig, 245. — ^Distribution of city workers of Li&ge, to village homes Figures 
represent numbei going from eacli station to LiSge, June i-j, 1906 Small 
agriculture is added to factory wages By hades miners 1,832, factory men 
2,871, building hades 1,440, unskilled 1,493, diessmakers and milliners 360, 
apprentices 242, other hades 1,167, railway workmen 520, total 9,925, of whom 
5,830 went daily and 4,095 weekly (From "Land and Labor" by B S Rown- 
tree.) Belgium is ahead of any other western nation in the saenhfic utilization 
of her resources. Her factory workers live upon the land to a degree unknown 
elsewhere With his plot of ground there 13 loom for production by the aid of 
women and children, old persons, and the spare time of the artisan himself This 
garden product, the poulhy, hares, and possibly the cows are great additions to a 
W^wage Md they conduce to the intensity of culture that gives large return per 

olive oil that is produced on all the shores of the Mediterranean 
As oil is the chief raw material for soap, Marseilles has become 
a great soap-making center and a great market for many kmris 
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of oils Cotton-seed oil, mainly impoi ted from the United Slates, 
cocoanut oil and peanut oil from Asia and the Afiican colomes 
have become rivals of olive oil, for both food and soap. The 
list of impoi ted oil mateiials (see Appendix) shows the extent 



Fig 246 — Antwerp has outgrown the fortifications put up as a defence against 
Napoleon III and before the war had port plans that are probably unrivalled for 
comprehensive system. America can show nothing like it (After J Paul 
Goode ) 

and phenomenal giowth of the industry at Maiseilles. The mafl- 
ufactiire of fine toilet soaps is a leading industry 
Textiles. Silk spinning and weaving is a very old industiy in 
France. Italian silk workers, who were brought from Milan in 
1515, introduced the mulberry and the silkworm into the valley 
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of the Rhone, and established silk manufacturing at Lyons The 
weaving of the finished goods has so far outstripped the pio- 
duction of the niateiial that Fiance now has a heavy import of 
raw silk from Japan, China, and Italy Lyons is still the lead- 
ing silk ccntei of Euiope and its looms, which wcie noted 
duiing the nineteenth centuiy for the iichncss and stiengtli 
of then fabiics, aie now equally as famous foi pioducmg 
new and exquisite weaves to suit the ever-changing whims of 
fashion. 

Northeastern France is neaily as great a cotton-spinning region 
as the Rhone Valley foi silk making Lille and Rouen are the 
leading cotton-mill cities The cotton cloth industiy, which had 
been developed to a very high degiee of perfection befoie the 
war, was greatly damaged when the Germans overran this sec- 
tion of France and occupied it foi seveial years Woolen goods 
are made in this same region, centering at Amiens, Rheims, and 
Roubaix Both the woolen and the cotton mdustiy will be some 
yeais lecovermg fiom the effects of the wai 

Paris, famous as an art center, and visited by thousands of 
moneyed people from all over tlie globe, has developed a type of 
manufacture which utilizes both the aitistic qualities of the French, 
and its own fame as the world’s fashion capital. In the hands of 
Paris dressmakers and costumers whose names are known to the 
wealthy in every land, the silks and fine linens from the Fiench 
looms are draped into ladies’ gowns, new, beautiful, and costly The 
cunning touch of artist-millmers evolve Pans hats, supposedly 
more stylish and desirable than English or American hats. Beau- 
tifully woven tapestries, delicate perfumes, finely-wrought jeweliy, 
and many othei articles whose main value lies in skill of work- 
manship, have all helped to make the magic word “Pans” on 
an article of luxuiy a guarantee of its excellence and style In 
1922 France’s three most valuable expoits in order weie silk 
fabrics, women’s clothing, and cotton fabrics. Her expoit trade 
of the future is likely to remam those highly-skilled manufactures 
in which she has moie or less of a monopoly advantage. 

Belgium, a trader nation. Wliile Fiance raises neaiiy all of 
her own foodstuffs and to that extent is independent of othei 
countries, Belgium must impoit thiee-fourths of her food, paying 
for it by exports of manufactured goods Surrounded by France, 
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Holland, and Geimany, Belgium is at the cross-roads of Europe. 
Even befoie the war Belgium was finding it profitable to depend 
more and more on her foreign trade and less on agriculture. With 
1,000 miles of good waterways, she is the natural gateway for the 
commeice of western Euiope, much of which passes through 



Fig 247 —French and Belgian waterways 


Antwerp, which now ranks thud among the ports of the world. 
(Fig 247). Brussels resembles Pans in its manufacture and 
trade One of the famous exports to which it has given a name, 
is that of Brussels lace, hand-made by the peasant women in the 
intervals of farm and household laboi, and sold in Brussels. 
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Questions 

I. How have the resouices of Fiance left her behind England as a manu- 
facturing countrj ? 

a How does the foicign trade of Fiance indicate her agricultural impor- 
tance? 

3 Why does the wine industry not follow the wheat industiy to suitable 
new coimtiies? 

4 Why dots Belgium have a largci percentage of fanners than the United 
States? 

5. How may it he said that Pans goods show a qm lity of the French people? 

6 How does the climate of southern Fiance make Marseilles an importer 
of dried cocoamits? 

7 State two reasons why it would he undesiiahle for the lands of the United 
States to produce as much as those of Belgium 

8 Why can Pans sell finci and moie expensive goods than any other city? 

9 Explain why the differences in foreign trade of France and England 
made haid feeling between the two coimtiies in 1913 over the question of 
compelling Geimany to pay war inderanity. 



CHAPTER XXV 


GERMANY 

Germany is the home of all of the gieat body of German-speaking 
people save the Austiians and some of the Swiss During the 
Middle Ages these people weie divided among several hundred 
little states In 1871 there wcie 27 states yicludmg kingdoms, 
duchies, grand duchies, principalities, and free cities such as 
Hamburg. Prussia was much the largest, and most powerful 
state In 1871 the 27 states formed an Empiie much as our states 
form the United States 

Aftei the Woild War, the land of the French-speaking people 
was ceded to Fiance, of the Damsh-speakmg people to Denmark, 
and of the Polish-speakmg people to Poland 
Germany’s collapse was the failure of an attempt to lule the 
world and the failure of the world’s greatest attempt to make 
a nation economically independent. The World Wai taught 
millions that no nation is independent or can be This, of course, 
has long been plain to anyone who closely examined the condi- 
tions under which modem communities lived, but the war ground 
the fact into the minds of whole nations 
The Geiinany of 1914 was really a maivel m the success that 
had rewarded long, careful, and scientific labor to make a nation 
as nearly independent as possible on the lather slim basis of Ger- 
many’s natural resources. To see that Germany is a poor country 
in comparison with the United States, compare the two countries 
in area, population per square mile, variety and area of staple 
ciops, variety, production, and resouices of important minerals 
The Geimany of the future is difficult to predict with certainty, 
but there are good reasons to expect that most of her industries 
will resume, even though some of them at present (1924) are 
below the level of 1914. The total area cultivated in Germany 
in 1923 was about three million acres less than in 1913, in the 
same territory. 
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The World War destroyed no equipment in Gemany and a vast 
amount of manufacturing equipment was made on account of the war 
The meager resources of Germany. Germany lies wholly 
within the zone having sufficient rainfall foi agriculture The north- 
ern half of the area is a coastal plain, much of it like paits of our 
Atlantic coastal plain, with sandy soil of lowfeitility, but the Ger- 
man plain has been made into fields of potatoes and rye or well kept 
.forest. In central and southern Geimany aie the Haiz and other 



mountains, low and well forested Theie is veiy little mineral 
output aside fiom coal, non, potash, salt, cement, and building 
stone Germany is not naturally rich in soil and mineials like 
the United States, but like England has enough for the piesent. 
Both together are poor in comparison to the United States. 

Scientific development of materials and men. The conspicu- 
ous thing about the industrial life of Germany has not been her re- 
sources but their scientific development. Never in the history of 
the world has a nation so systematically developed all of its re- 
sources, human and material. Why was this? It seems plain that 
it happened because of the firm conviction m the minds of the 
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Geimaii leaders that she needed to be a strong militaiy nation. 
Located in an open plain in the centei of Euiope, she has been 
trampled by armies at fiequent inteivals from the time of the 
roaming Goths, Vandals, and Huns to the 17th and iStli centuries 
when Louis XIV of Fiance, Gustavius Adolphus, the Swede, and 
the armies of Russia have in turn ravaged her temtory. The final 
act in this series of pillagings because of hei open location was the 
Napoleonic Wais, during which she was crushed to the dust, humili- 



Fig 249 — The swine region closely coincides with potatoes in Euiope, corn, in 
America (Finch and Baker ) 

ated in the extreme, and from which she emerged with the natural 
conviction that she must be strong enough to defeat her neighbors. 
To be strong in the militaiy sense, Germany did five things. 

1. Educated her people to make them efficient in industiy and 
the army. 

2. Promoted social legislation to keep the people healthy and 
strong. 

3 and 4. Promoted agriculture and manufacture by tariffs, boun- 
ties, and scientific investigation, to give herself varied industries. 

5, Piomoted the development of science because it stimulates 
industry and the development of war equipment 
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She promoted education to the point wheie no othei large nation 
had such a high peicentage of its people educated so thoioughly. 

As a part of hei educational campaign, she piomoted science, 
the blanches of learning that make iiidustiy, lathei than hteiature 
and languages, the bianchcs of education that make cultuie oi the 
mei e, but ically great, pleasure of being learned and knowing things 
At a time when the colleges and universities of England and Amer- 
ica taught almost nothing but ancient languages, mathematics, and 
a little histoiy, the Geiman univeisities were turning out doctors of 
philosophy in physics, chemistry, geology, botany, zoology, and 
geography. No other country accorded such honors and rewards 
to the man who had made a real achievement m science, and it may 
safely be predicted that any nation will ultimately lead in piopoi- 
tion as it learns to honor and reward, and therefore uige onward, 
people who lender it real service of a constructive character which 
improves the condition of the masses of its people 

Despite Geiman attention to science, it has been repeatedly 
pointed out that they have not been so highly original as some 
nations where the individuals were left moie fiee Compulsory 
education is not necessarily the way to genius but it certainly 
mci eases the efficiency of rtScliociity. Few leally great inventions 
have come from Germany. An American, Morse, invented the 
telegraph. An American, Bell, invented the telephone Ameiicans, 
Langley and the Wiights, invented the flying machine An Amer- 
ican, Simon Lake, invented the submatine. Geimany has no 
counterpart of Edison, the multitudinous inventoi, or of Foid, the 
oiganizei. Darwin, an Englishman, put the sciences of botany and 
zoology at the laige service of man. But it was tlic Germans, with 
their thoiough system of school and discipline who fiist taught a 
whole people how to utilize these tilings This gave her industries a 
more scientific bent than those of any other country She thus 
came naturally by her position of leadership m chemical manufac- 
ture ^ such as the coal-tar dyes and other coal products. By slall, 
caie, and work German forests became models of pioductivity, and 
Germany rivaled France and Switzeiland for leadership in the 
science of forestiy, 25 per cent of her aiea was in forests 

1 The cessation of Gorman tiade caused by the war of 1914 brought great dis- 
turbance to the Ajneiican supphes of dyestuffs, drugs, photogiaphic supplies, 
potash, and other chemicals. 
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By skill, Geimany’s meager supply of blown coal is made usable 
by being compiessed into briquettes Much of it was made into 
coke by piocesses that left the gas and tar and gave tlie raw material 
for the dye industiy The Diesel engine that uses crude petroleum 
in place of gasoline is a Gennan university product So is the Zeiss 
glass that made neaily all the high-class lenses in the world before 
we were compelled to learn how to make it in this country duiing 
the wai One of the amazing results of the war was the way Ameri- 



Fig 250 — In densely peopled Saxony tlie peasant women and the dog are 
draft animals Factory labor is abundant 


can scientists invented things and discovered things when they 
weie given the chance, the equipment, and the time 
Germany’s scientific agricultvire. On hei area, which before the 
war was considerably smaller than tliat of Texas Germany had 
twenty-six more experiment stations than were to be found in the 
whole United States (not counting substations) The utilization 
of the beet and the potato are tiiumphs of gi eat national impor- 
tance. Her rough land is most scientifically forested,' Hei swamps 
are made into fish ponds where carp and trout are fed as we feed 
poultry in a yard. There are many fish growers’ associations in the 
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empire and the total area of fish ponds approaches 200,000 acies. 
In Saxony they covei one-half of one per cent of the area (Com- 
pare with the three per cent under cultivation in. Cuba or seven 
per cent 111 California ) The dog and the cow aie made to work as 
draft animals (Pig 250), and the growth of song buds, exported by 
the hundreds of thousands by factory artisans of the Harz Moun- 
tains shows an extreme development of the animal industries 
Gram. In German agiicultuie, wheat and bailey (see chapter 
on Cereals) are produced in neaily equal amounts, but owing to the 
poor sandy soil of her northern plain she grows tliree times as much 
rye as wheat Germany formerly had one-fourth, and Russia, into 
which the same plains extend, has had one-half of the world’s rye 
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Fig. 251. — ^World’s potato production, three-year average. 


crop but both have fallen off since the war. The peasants and 
factory workers of rye-growing countries eat the most of it in the 
form of black bread, which after all, is nearly as nourishing as wheat 
bread But these people frequently substitute the superior and 
more highly esteemed wheat bread for lye bread, when they become 
able to buy wheat The oat is also an important grain, with barley 
it partly fills the great forage gap caused by the absence of corn, 
for which the climate is too cold. 

The potato is more important in Germany than any gram (Fig. 
251). The failure of the potato crop would have brought on a 
German collapse in any year of the war Germany has five times 
as many potatoes per capita as the United States, but they eat 
only a fraction of the crop. The farm animals consume a large 
proportion. Potatoes are used for starch-making, for alcohol (a 
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substitute for kerosene) and ev^en before the war half a million tons 
were dried in more than 400 potato-drying factories. The product 
was used in cheimcal manufacture, m thickening soups, in biead and 
pastiy malang, as a substitute foi corn meal, but chiefly for forage. 
These potato manufactures give stability to potato prices. There 
was a price fluctuation of 27 cents per bushel in Berlin in five yeais, 
while Chicago had a fluctuation of $i 34, with the result that the 
American farmei glows potatoes in the continual dread of a glutted 
market which comes every two 01 three years The stability of price 
afforded by these pennaiient outlets enabled the Geiinans to grow 
potatoes m gieat quantities. During the war the drying of potatoes 
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Fio 2S2 — World production of beet sugai, three-year aveiage 


and other vegetables increased enormously in Germany and was 
one of the things that enabled her to hold out as long as she did. 

The sugar beet. As the potato and the sugar beet leave the soil 
in splendid condition for a crop ol winter giain, their cultivation 
tends to increase the gram yield Because of this fact, it is piob- 
ably true that Germany or any oLhei country can grow more gram 
on a given area after adding potatoes and beets to the crop series 
than before. It is largely due to German selection that the beet 
has been improved to its high sugar content Germany has a 
splendid beet climate (Fig 252) and expoited sugai for several 
decades before the World War 

The by-pioducts of the beet field serve greatly to enhance the 
usefulness of this crop in the intensive agiiculture of a populous 
country. The leaves and tops of the beets were worth in Germany, 
for cattle food, $4 50 to $5.75 per acre, before the war, which makes 
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an mteiesting compaiison with the $9 37 which was the faim value 
of the aveiage acie of wheat in the United States at about the same 
tune The pulp fioin which the sugai has been extracted is taken 
back by the faimeis and fed to cattle, and the aveiage value of this 
in Geimany was $10 40 per acic, whcieas the aveiage Ameiican hay 
Cl op was worth on the Ameiican fann $14 41 pei acie, a figuie that 
was less than the value of combined pulp and leaves of the German 
beet crop. It is therefoic plain that beet giowing plays an iinpoi- 
tant jiai t in the cattle-keeping agiiculture of the small faims of noi th 
Europe 

German sugar production. The map of beet production in 
Europe (see Fig 244) shows that while its growth is scattered 
through central Europe from northwestern Spain to Moscow, there 
are four centers of importance ".The greatest is in central Germany, 
near Magdeburg, wheie beets occupy fioin one-tenth to one-seventh 
of all the cultivated land Here the beet fields spread in great 
expanses over the level, perfectly tilled plains and while the peasant 
children pull the weeds, their mother may be seen plowing the beets, 
using at times the family cow foi a draft animal The most intense 
of all the sugai districts is m Bohemia, a part of Czecho-Slovakia, 
where beets are grown as they are in Germany 

Poland is also a land of rye, oats, bailey, potatoes, and beets. 

Wine growing. Germany has some fine vineyards and wine, 
but it IS so near the northern limit of the grape belt that the 
desired heat and sunshine are obtained by planting the vine- 
yards on the southward sloping hillsides (Fig. 253) In this 
way they are protected from the noith winds and exposed, by 
the inclination, to tlie neaily peipendicular rays of the sun, 
and often get in addition the reflected sunshine fiom water 
surface as of the Rliine, the Moselle, and the Swiss lakes. 

Manufacture and food supply. J Germany has stimulated 
manufactures more than any other nation, using tariffs, boun- 
ties, favorable rates on state railways, and by developing the 
best system of mland waterways in the world. The straighten- 
ing of the crooked lower Rhine, the deepening of tlie rocky 
upper Rhine weie great works Other liveis were improved 
and many canals connected them 

To these material aids to industry she added human skill as 
improved by a highly diffeientiated, technical education. No 
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laige countiy appioached hei m tlie thoroughness and amount 
of technical education For the engineer, good tiaming has been 
virtually free of tuition cost The exportei had a commercial 
school, the weaver had a textile school, and in Pforzheim where 



Fig 253 — Stone walls hold the earth m Rhine slope vineyards worth $7,000 
per acre Towei and castle of mediaeval baions who lived by their exactions 
from Rhine traders Freeing the Rhine was one of the great steps in modern- 
izing Germany 

there weie 1,000 jewelry factories and 30,000 jewelry workers, 
there was a school for jewelers 

The progress of German manufactures, industry, and foreign 
trade between 1870 and 1914 was the most remarkable thing 
of its kind that ever happened It is a shame that war had to 
interfere with it Because of new jobs at home, emigration nearly 
ceased, so that despite the promotion of agriculture, Germany 
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entered the class of nations dependent on imported food At 
the outbreak of the wai, the annual impoitation of agucultuial 
products and foodstuffs into Germany amounted to $1,700,000,000 
and the exports of goods of this class weie worth about $400,000,- 
000 

With a population of 60,000,000, the Gcimans have but 16,- 
000,000 cattle on the faims, whereas the United States, with 
about 110,000,000 population, has 66,000,000 We have 37,- 
000,000 sheep, and the Geimaiis 5,500,000, the Aineiican farmers 



Fig 254- — Geiman fence made of foiest thinnings Upiighls are first thin- 
ning I inches in diamctei, round Cioss pieces are second thinning 

split Posts are Uigcr round pieces No saw dust 01 slab waste The forest was 
planted with trees about as fai apait us hills of corn m Ameucan fields 

own 63,000,000 swine, and there are less than 15,000,000 in 
Germany 

The growing scarcity of animal food is being met by the Ger- 
mans m a very effective and scientific way. Butter and cheese 
and meat are but digestible fat and piotein (see table of food 
analysis, appendix) Many vegetable oils fuinish very similar 
fat and there are many cheaper proteins than those in cheese 
and meat The oil of the olive has been an age-long peer of 
butter Cotton-seed oil is now used as a substitute for olive 
oil, for butter, and for pork fat, and its use has spread so rapidly 
that in 15 yeais its price increased fourfold despite a doubled 
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output. Even moie promising rivals for dairy products are 
found m the oily cocoanut and the nutritious peanut, and the 
oil of the soy bean, all of which were used in Germany during 
the war and sprung into gieat commercial impoitance duiing 
the war scarcity 

Neaily half of the meat of the cocoanut is fat or oil, and the 
nut has the quality, unusual among oily vegetables, of keeping 
foi many months without becoming lancid The pre-war use in 



Fig 2SS — Potato harvest in Germany Even before the war the German 
peasant woman worked in the fields almost as much as the man (Photo by 
Louis P Robinson ) 


the price of animal products had caused increased attention to 
be given to the cocoanut as a source of food fat Some chemist 
worked another atom of hydrogen into cocoanut oil This 
changed a strong smelting liquid into a firm tallow-like white 
solid, and the butter substitution process began apace In a 
short lime nice looking butter, made yellow with egg yolk, and 
flavored with a little cream, appeared on the market It spread 
through Europe like a new style in clothes Boatloads of copra 
went up the Elbe to central Europe, and oil mills arose in every 
port. The cutting off of the supply of vegetable fats, along with 
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the lard and bacon of Ameiica, was the most painful blow given 
by the war to the Geiman stomach. The war showed that fat 
food IS more important than dietitians had thought. 

In Austria, Holland, and England, and Scandinavia, the same 
substitution of vegetable foi animal fat is taking 2dace The output 
of European maigaiine factories using cocoanut oil as a base 
was put at i6 million pounds pel week m 1913, an amount that 
then exceeded the total European import of butter The war 
reduced the supply of butter wliile it multiplied the pioduction 
of vegetable fats The supply of cocoanuts promises to be almost 
unlimited because of the great extent of unused land on nearly 
all tropic continents and islands suited to the cocoanut palm, 
and the ease of pioducing a product that falls from the tree and lies 
for weeks embedded in its thick cushion of husk waiting to be 
picked up Peanuts and soy beans are no less promising m then 
possibilities. 

If Germany can restore her expoil trade she can of course 
import these foreign food supplies and again be well fed. 

Iron, and steel. Geimany is second only to the United 
States in iion and steel making, having passed England m out- 
put about the end of the nineteenth century, but the chief Ger- 
man iron distiict is economically pait of a region which extends 
through northern France, Belgium, and the lower Rhine valley, 
and especially of its branch, the historic Ruhr, where local ores, 
coal, and the dense population give the necessaiy conditions for 
modern iron making. ^The navigable Rliine, with cheap trans- 
portation by barge, makes possible the nnpoit of Swedish and 
Spanish ores through Rotterdam, Amsteidam, and via canal 
from Antwerp, and the expoit of finished product through these 
same ports, whose steamship lines take the finished products at 
cheap lates to all the world The supplies of ore in neaiby Lor- 
raine are veiy gieat. The town of Essen, on the navigable Ruhr, 
a river reaching the Rhine below Cologne, is the center of the 
world-famous German iron industry owned by the Krupps 

Germany has not exceeded Great Britain as an iron maker 
because of superior advantages. Germany’s natural advan cages 
are slightly mfeiior, but government aid, science, and energy, 
and a large population have fostered the industry 

The growth of the Geiman non industry has been amazing. For 
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the world, there was a threefold increase in pig iron fiom 25 
to 76 million tons between 1891 and 1913 In 1890 tlie output 
in million tons was United States, 9, United Kingdom, 7 8, 
Germany, 45, in 1913, United States, 31, Germany, 19, while 
that of the United Kingdom was less than in 1900 In 1922 the 
figures were- United States, 28, Germany, 6 6, United Kingdom, 
49 It IS hard to predict what will happen to the German iron 
industiy m the post-war adjustments, but these base facts should 
be kept in mind The Rhine Valley has the plants, the workers 
and the industrial organization In French Loriaine are the ore 
mines from which much of the ore was secured before 1918 
The Rhine is also open to import ore from elsewhere It is lea- 
sonable to expect continued iron making 
Other manufactures. The German textile industry also ad- 
vanced rapidly before the war, the linens of Westphalia being 
especially famed For chemical manufactuie Germany has had 
the great advantage of the world monopoly of potash salts from 
the mines of Stassfurt near the Elbe River During the World 
War the potash shortage of the Allied woild was such that the 
prices rose fiom $40 00 to $600 00 per ton. Many chemical 
works are near the Geiman potash beds Germany is also a 
leading maker of fine papers and fine leathers 
In Germany, as in Holland, Belgium, and France, we see m 
the leather industry an mterestmg adjustment to the density of 
population The scarcity of forests long ago caused the establish- 
ment of willow plantations so trimmed as to grow long slender 
twigs for weaving the baskets that replace the boxes and barrels 
(made of good saw logs) used in this country for the shipment 
of agiicultural and manufactured products These same basket 
willows yield a bark suitable for tanning leather especially adap- 
ted for glove making The dense population of Germany, France, 
and Belgium gives the labor supply to turn these good leathers 
into a large glove output. Germany also makes fine glass and 
has long been an important exporter of porcelain In her great 
export of toys we see a combination of cheap lab 01, skill, and 
the domestic instinct so strong in the Germans, At the present 
time, she finds that Japan is copying her toys and porcelain and 
supplying many countries formerly supplied by Germany In 
considering Germany’s future, it should be remembered that her 
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location in the center of Europe is the best there is for the devel- 
opment of a great tiade Undeveloped Russia is to hei what 
the central and western states are to our own eastern states 

The war. The transfer of Lorraine to Fiance leaves France 
in possession of the ore non that Germany had owned But 
Germany had been using ore from French Loiiaine for many 
years, and the German iron industry should be led by the same 
mines and quairies that fed it before the war The tiansfer 
of the Saar coal field from Germany to France (for a time) will 
probably make little peimanent change in industry. Industry 
must have laboi and the population of Fiance is not increasing 
very much while that of Germany is increasing 

Undoubtedly, the case of Germany is the strongest argument 
that can be advanced for the formation of some kind of inter- 
national organization that shall remove even from Germany the 
fear of war, the need of wai, or the possibility of war. 

Questions 

1 How have Germany’s position and topograpliy caused her to have a large 
army? And a largo trade? 

2 How has hei manufactiuing development aided in making a strong army? 

3. Why IS the price of potatoes more stable m Germany than in the United 

States? What is the effect of tills on agriculture? 

4 How IS Germany meeting the high price of butter? 

5 How has German esteem of scientific attainment enabled her to win 
some of England's foreign trade? 

6 How does the Rhme serve the iron industry? 

7 How does sandy soil cause the Germims to have black bread? 

8 Name three ways in which German schools have made her army more 
effective? Her industry? 



CHAPTER XXVI 


SWITZERLAND 

Scenery as a resource. Switzerland is an example of prosperity 
in spite of poverty of lesouices Theie are nearly foui million 
people in a temtoiy one-thiid the size of Pennsylvania, with no 
coal, no workable mineral save salt and stone, 28 per cent of the 
surface coveied with non-pioductive Alps, and 29 pei cent so lough 
as to be fit only for forests, which by law aie kept intact Scenery, 
magnificent scenery, is the richest lesource, and the touiist is 
the greatest crop No single industry brings so much money 
into the country as does the foreign tiaveler. Right in the center 
of western Europe, and veiy accessible fioin America, Switzer- 
land IS the world’s greatest playground The tourist business 
is a national asset of such importance that when four years of 
war cut off a large part of the tourist trade, Switzerland’s buying 
power was gieatly lessened Raihoads and good highways make 
these mountains more visible than any othei mountains on earth. 
A multitude of footpaths take you still fai ther, and expert guides 
are at the seivice of those who wish to risk then necks on glaciers, 
snow fields, and pinnacles of bare rock 

Forestry. The Swiss utilize their meager resources to the full. 
The land is veiy evenly divided among the small propiietois, 
of whom there is one to eveiy nine of the population, an unusually 
high proportion Some of the Swiss ■woodlands weie caiefully 
foiested before Columbus set sail, and in the year 1910, 20 mil- 
lion trees weie planted The export of wood carvings along with 
piles for the docks in Dutch harbors, is an example of full util- 
lization of raw material 

Farming. The chief field ciops are potatoes, wheat, and oats 
Most of the bread and meat is imported, but Switzerland is able 
to supply herself with potatoes and sometimes even suffeis from 
their overproduction. As fuither evidence of intensive agricul- 
ture, she has an astomshing proportion (18 per cent) of her cul- 
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tivated area in fiuits Giapes foi wme-makmg glow in the waim 
valleys and on the southern slopes of the Alps. 

Dairying. Dairying is another sign of full use of resources, 
also of adjustment to a lathei damp and lainy climate which 
makes good pastures The Swiss have an intei estmg and unique 
dairy industry Relatively large areas of land upon the high 
mountains, above the timber line, habitable only in suramei, 
produce an abundance of rich glass as the melting snow lecedes 
and lets tlie sun shine upon the saturated eaith The villageis 
of the valleys take their heids of cows and milk goats to the higher 
pastuies in summer, and because of the distance, stay with them 
through the whole season, spending the nights m little huts that 
have been built for the purpose. At intervals, membeis of their 
families bring up the necessaiy supplies and take away tlie ac- 
cumulations of cheese and butter which the herds and herders 
have pioduced On the lowei slopes of the Alps the water from 
snow field and glaciei is often conducted out over the fields to 
feitihze and inigate the grass for winter hay As a result of this 
cateful industiy, Switzerland is an exporter of condensed milk 
and of good cheese, G niyere being one of the best-known brands. 
Milk is also a laige factoi in the manufacture of milk-chocolate, 
in which Switzerland (lilce Holland) is important, sending abroad 
annually about three-fouiths of the total pioducts, but the dairy- 
ing industiy has suffered fiom the impaired buying power of 
•Europe As some of the pastures aie too rocky and steep for 
cows to climb, the Swiss have developed a veiy efficient breed 
lOf milk goats — animals that are, in proportion to their size and 
’food consumption, superior to cows as milk pioducers 

Manufactures. For manufacturing Switzerland is blessed 
with water-power, and in hydraulic engineering she stands high 
Swiss engineers designed the power plants at Niagara Falls She 
also stands lugh in the skill of her people who make fine goods. 
Her leading exports are fine cotton and silk fabrics, embroideries, 
ribbons, scientific instruments, optical goods, and machinery — 
all made of imported law materials. The excellent hand-made 
watches of Geneva are the product of another industry well suited 
to skilled and intelligent people who import their raw materials. 
The small variety of her resomces causes her to have a foreign 
trade of over $300 per capita. At that rate ours would be over 
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30 billion dollars pei yeai (sec intioduction to chapter on the 
United Kingdom) 

Government and people. Switzeiland has one of the most 
demociatic goveimnents in the woild, much inoie demociatic than 
that of the United States The people on the south slopeof the Alps, 
speak Itahan Those on the north, as at Basel, speak Geiman 
and those on the west, as at Geneva, speak Fiench, but this di- 
veisity of race does not keep these people from feeling and act- 
ing like one nation It does, however, impose on them a lot of 
printing to publish things in three languages, and it makes the 
educated Swiss learn a lot of languages So does the hotel business. 
The Swiss aie neither very pool noi very rich, but everyone is in- 
dustrious and has a comfortable living. 

Questions 

1 How do unproductive mountains become the best asset of Switzerland? 

2 Why can she supply lieiself with potatoes but not with bread? 

3 Are her industries on a more or less permanent basis than those of Ger- 
many? 

4 In how many different ways can you show that Swiss occupation is ad- 
justed to the environment? 



CPIAPTER XXVII 


HOLLAND AND DENMARK 

Utilization of resources. Holland, olBcially called the Nether- 
lands, and Denmark ate two thickly peopled bits of shore plain. 
Holland has an area of 12,600 squaie miles and nearly seven 
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million population; Denmark, 15,600 square miles, 3,200,000 
population These little countries aie examples of prosperity 
on lands leclaimed by aiduous laboi Holland’s well-known 
sea-bottom reclamations aie almost matched by the marshes and 
sand wastes that the Danes have converted into good pastures 
and fields Holland also has consideiable areas of infertile sand 
Neither country has any coal or iion or other metals of any great 
importance Holland even imports building stone by Rhine 
boats The flatness makes water-power impossible, so manufac- 
tures must depend on imported coal. Materials and food for 
tire worker must likewise be imported. We may tlierefore expect 
a full utilization of materials. 

In this connection Holland Iras an agricultural industiy that 
fits neatly into her situation. Bulbs of flowering plants, of which 
the culture of an acre costs over $1,000 per year, are raised by 
the carload and sent abroad to cheer the flower-lovers of every 
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land — ten million dollais wortli pei year The export of millions of 
little forest trees and fiuit tiees to the United States and other coun- 
tries IS anothei example of much labor and income from little land. 
In a country wheie land is arable and too valuable to remain in 
forest, the extensive use of tile roofing (made of local clay) is a 
good adjustment to resouices 

Intensive agriculture through dairying. While there is some 
manufacturing of diverse chaiacter and some fishing, ^ the countries 
are piimarily agricultinal, Denmark being a greater exporter 
of agricultural produce (per capita) than is the United States 
(Figs 256,257), This comes about thiough an intensively operated 
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dairy industry The moist climate promotes the growth of grass, 
the natural food of cattle, for which these legions have long been 
known. 

Holland, with 563 people pei square mile, has also more live 
stock per square mile than Iowa or Illinois in the American corn 
belt 

Denmark (136 people pei squaie mile), like Holland, passed 
the lunit in the numbci of animals it can support on native food, 
and cattle foods such as wheat bran, cotton-seed meal, linseed 
oil cake, and othei gram products are being impoited in large 
and increasing quantities from the United States, Argentina, and 
Russia. In the attempt to feed her cattle, Denmark glows thiee 
times as much barley as wheat and Holland is increasing her 

1 The Dutch fishing fleet is ’manned by only 20,000 men, less than two per 
cent of her male population. ' 
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area of oats and also increasing hei acre yields Within 20 years 
hei wheat yield has gone from 28 to 38 bushels per acre, and the 
potato yield from 200 to 274 bushels 

Meadows which the Hollandei has won from the sea by pump- 
ing water oft the rich Rhine mud, are too wet foi tillage, but 
make pastuies of great richness Here drainage ditches separate 
from each othei the little gicen fields, dotted with feed boxes 
from which the blade and white cows eat bran and grains impoited 
from America The Dutch make several potmds of butter per 
capita more than we make m the United States, but the Dutch 
being poorer, eat less of it pei capita than we do. Then cheese 
output exceeds that of buttei The town of Edam, west of the 
Zuyder Zee, has given its name to a kind of cheese produced 
largely in that part of Holland, and, along with other Dutch 
brands, it goes to England, to the United States, and even to 
South Africa, and many othei countiies where the fame of Dutch 
cheeses has spread Sweet butter also goes in large quantities 
to England 

In the production of this commodity Denmark is the teacher 
of the world. That little country, about half the size of Maine 
is visited by the agucultuial scientists of all the world who would 
Jearn in its best form the art of dairying Forty years ago she 
was a meat exportei to Great Britain, but the necessity of greater 
output has turned this demociatic kingdom into a vast dairy 
farm. The Danish peasant owns a farm 'of from five to twenty- 
five acres More than half of the surface of the land tilled is in 
oats, hay, giass, and root crops to feed the cows. The increase 
of land used for f 01 age has encroached upon the grain fields until 
there is not wheat land enough foi hiead ' As a lesult, Denmark 
with a poorer soil rivals Holland in the race for woild leadership 
in large number of animals per square mile. There are more than 
a thousand factories for making butteri the cows are inspected 
once a month to insure healthy stock; and the dread disease of 
tuberculosis, so common among housed cattle of the entire world, 
has been entirely stamped out of the kingdom. Nearly 200 mil- 
lion pounds of buttei is sent each year to Great Britain alone, 
and qyi million pounds of Danish and Netherlands butter was 
shipped to tlie United States in 1923, despite an import duty 
of eight cents a pound. Danish butter preserved m tin cans has, 
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through Its excellence, become the slandaid article for consump- 
tion in the tropics and in all the remote coiners of the globe where 
there is no local supply 

Danish bacon has an equally good reputation, All over Den- 
mark it IS cured by the same iccipe, cut in the same way from 
pigs of the same bieed, slaughteied at the uniform swe of i8o- 
200 lbs — the most economic size foi a porker This stand- 
aidization of a product, agricultural or manufactured, is of 
gieat advantage in increasing tiade This Danish success has 
come largely through coopeiation Groups of farmers, banded 
together in cooperative associations, buy supplies, breed live 
stock, test cows, lun creameiics and meat-paclung plants, and 
sell faiin produce 

Foreign trade. Holland’s location gives her a city population, 
supported by foieign trade which Denmark docs not have Cities 
clustei at the mouth of the Hudson because the foreign trade 
of a vast region enters there. In tlie same way, Amsterdam, 
Rotterdam, and smaller towns on the various mouths of the 
Rhine prosper on the foreign tiade, that feeds mouths and 
factories all the nay fiom the delta to the Swiss wateifalls 
Meanwhile Denmark has but one city, Copenhagen, about the 
size of Buffalo ' 

Poultry farming, developed in Denmark to a degree unheaid of 
in most countries, is a prime example of cooperative efficiency The 
60,000 or moie Danish poultry raisers are members of an Egg 
Export Association which collected, packed, and marketed over 
600 million eggs in 1922 The rules of the association are stiingent 
Eggs must be collected daily and delivered to a branch of the 
association at least once a week '*^By a simple control system of 
niunbeis stamped on each, any egg can be traced fiom the English 
breakfast table back to the individual producer Each bad egg 
costs the fanner a fine of $i 38. The second bad egg costs hitai still 
more, and the third is worse than three stakes at baseball, for he 
loses liis membership in the egg association ^ With such attention 
given to"the satisfaction of the customei, it is no wondei that 
the Danish egg has become a prime favorite in England, which 
takes the largest share of the output, and that the busy Dan- 
ish hen has been able to raise hei product to third in value of 
exports 
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Questions 

1 Why does the United States export less butter than does Denmaik? 

2 Why IS Holland less able to compete m manufactures than she was m 
1650? 

3 Why does Holland, with not enough land to feed herself, devote good 
gram fields to the growth of flowering bulbs? 

4 How has attention to small details paid Denmark? 



CHAPTER XXVIII 


NORWAY AND SWEDEN 

Natural resources. Norway and Sweden are, for Europe, large 
and sparsely peopled countries. Norway has an area of 125,000 
square miles, two and two-tlurds million population, Sweden, 
173,000 square miles and six million population The Scandinavian 
peninsula, which tliey occupy, is mountainous and extends far 
beyond the Arctic circle The greater part of both countries lies 
farther noith than southern Greenland and is only saved horn 
frigid desolation by the amazing influence of the Atlantic Ocean and 
the Gulf Stieam which enable the Arctic poits of Norway to be 
open all winter when on the eastern side of the Eurasian land mass 
the port of Vladivostok, m the latitude of Bordeaux and Halifax, is 
frozen shut for months 

The Arctic location, mountainous character, and lecent glaciation 
explain die fact that 75 pei cent of Norway is unproductive (except 
of water-power) and but 3 5 per cent is cultivated Sweden, having 
a considerable area of plain in the south, has about ten per cent 
cultivated Forests, mostly evergreen, covering 21 5 per cent of 
Norway and 52 per cent of Sweden, are, after agriculture, the 
greatest source of employment They furnish the chief export 
Both countries are heavy exporters of lumber, pulp, paper, and 
other wood manufactures Sweden is second only to the United 
States as a lumbei exporter and she sends us much wood pulp for 
paper manufacture The snow-covered mountains furnish excellent 
water-power. The Swedes are able to sell power at astonishingly 
low rates in favored locations This also accounts lor the develop- 
ment of electric smelting and the manufacture of mtrate fertilizers 
in which these countries take a leading place (see chapter on Chem- 
icals) 

Fisheries. The mountains and the sea meet along most of the 
coast of Norway. There is little farm land, and there are many 
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deep bays called fioids and 150,000 islands along the shoie These 
facts, combined with good fislung banks (shallows) off the shore, 
have made sailois and fishcimen of the Norwegians Theyaieof all 
the nations save Japan, the most dependent upon fish. With its cool 
climate, its mountainous rocky land, and its coast full of bays, it 
duplicates m many lespects Newfoundland and Labiadoi, and like 
them has great fisheries of cod and herring The cod are caught 
near the Lofoten Islands and the heinng in the bays about Bergen 
in southern Noiway The catch of fish is about five times as great 
per capita as m Gieat Biitain Fish and fish pioducts make up a 
large share of Norway’s export, and Norwegian cod-hvei oil and 
herring are known in many lands 

Iron. Sweden is iich in iron ores, of which she mines moie per 
capita than the United States These oies are the iichest in Europe 
and are mined neai the Gulf of Bothnia, beyond the Arctic circle. 
A lailroad has recently been built from north Sweden across the 
Arctic mountains to the Norwegian coast, so that the 01 e may be 
exported in the wintei When the Baltic is frozen over, Sweden has 
♦no coal, and like oui own Lake Supeiioi ore distiict, she exports 
most of her ore. Some of it comes to the United States, most of it 
goes to England and Geimany. J Sweden, with a large percentage 
(52 2) of her area in forests, has had the wood to keep on making 
charcoal iron, which is superior m quality to that of the coke-fed 
furnace, and is mffch sought by blacksmiths and machinists in 
many countries For example, Sheffield (England) cutlery is made 
of Swedish iron, and the Swedish production of chaicoal iron is now 
giving rise to the manufacture of high-grade machinery in Sweden. 
Some Swedish exports of steel are woith their weight in gold 
Agnculture in the Scandinavian peninsula is a combat with 
rigorous nature, less than one-tenth of the land can be used. We 
see tire influence of the cold in the relative value of the crops In 
Sweden oats and potatoes come fiist, then rye, and lastly a little 
wheat and bailey. Most of the breadstuff is mipoited. Hay and 
various root crops aie grown for winter animal feed. -/The wunter 
is long, and hay is so vastly important that the pooi peasant must 
in some unfavorable locations actually spread the grass out under 
sheds to protect it from the lain until it dues, and then shelter it 
for winter use. To get to the bam it is at times brought down from 
heights on trolleys, traveling on wire cables. Such laborious condi- 
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tions of agncultuie as this explain the emigiatioii of Scandinavians 
to Ameiica, and we see why people who had been able to live in such 
a countiy quickly piospei in loomy Aineiica, with its more favor- 
able clunate and many opportunities Many Scandinavian fanners 
have a winter job at timber cutting In the spring fieshets they 
follow the log drive down the iivei just in time to begin spring work 
on the farms. 

Swedish agiiculture is not important in woild tiade, as she does 
not raise enough food for her own population Ceieals and other 
special food crops must be imported Dairying has advanced in 
southern Sweden, just acioss the sounds from Deiunark. It seems 
that the Swedes learned the ait of high-class dairying from their 
Danish neighbors and have become butter exporters. 

In the extreme north of Norway and Sweden there is more 
Arctic moss than grass, and the reindeer becomes beast of burden, 
milk animal, meat animal, supply crop, and money crop of the 
Laplander This animal is the mainstay of Arctic man from Norway 
to the Beiing Sea, and then meat is sold m many Swedish cities. 

Textile and coal. There is some textile manufacturing 
Sweden, and manufacturing mdustiies aie developing scientifically 
and in high quality like those of Switzerland Her future in manu- 
facturing, as that of Norway, seems to lie in using the cheap water- 
power of the mountains for the smelting of ore and the making of 
pulp and various other wood products By a&ding more labor to 
the raw products they now sell, the value of their exports can be 
many times increased. There is a little coal mined in Sweden, but 
the supply is inadequate and several milhon tons are imported from 
England which also supplies Norway. 

Questions 

1 How do the natural conditions enable Sweden to make iron of unusual 
quality? 

2 Why may we expect manufacturing in Sweden to develop more than 
agriculture? i 

3 Why did the geographic conditions of Nonray produce a race of bold 
sea rovers? 

4 Would you say there is a natural basis for trade between Norway and 
Italy? Norway and England? Sweden and Belgium? Sweden, and Brazil? 



CHAPTER XXIX 


THE NEW COUNTRIES OF THE BALTIC AND 
CENTRAL EUROPE 

The World War. The Woild Wai has often been said to have 
shaken the world to its foundation. 

If one looks at the maps of Europe before and aftei this struggle, 
it may easily be said to have shaken cential Europe to pieces And 
for a few years aftei the new start some of these pieces did not get 
along very well with each other Some of these new nations aie not 
on friendly terms with then neighbors The past has been so full of 
injustice and rivalry that bitterness exists in places wheie friend- 
liness would fai better seive the purposes of manlcmd One result 
of these bad feelings was that trade was greatly interfered with by 
tariffs, by which some observers said that some of the new nations 
were trying to strangle each other. Some of this foolishness has been 
remedied for anyone could see the loss it made, but theie is still 
much to be done before these countiies get along with their neigh- 
bois as well as the states of the United States do with each other 
The first years of then independence weie marked' by frightful 
expenditures for annies In 1922, at the very time the Washington 
Conference on the Limitation of Armaments dared not touch the 
matter of land armaments, Poland and Czccho-Slovakia had armies 
as large in proportion as that of the United States at the moment 
of our greatest effort in the World Wai 
Nation, making. The comparison of the pre-war and post- 
war maps of Europe gives us the chance to see the process of 
history, in which a long view shows that state boundaries have 
flowed and ebbed like the tide Indeed, mediaeval Euiope was 
composed of hundreds of states just as the United States was com- 
posed of thirteen independent nations befoie they decided to unite 
and form the Government of the United States. 

Every large European country shows us a similar process of 
coii.solidation More than a thousand years ago the famous King 
Alfred the Great of England united several warring kingdoms into 
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one — ^England. By loyal mainages, the independent countiies of 
Wales and Scotland weie biought into the Union In Italy, the 
process of uniting several states into the one countiy of Italy did 
not occur until the middle of the igth centuiy The German 
Empire was made of a union of twenty-seven states in 1871 
Mighty Russia became so mighty by the absoiption of one country 
aftei another through the process of many centuries. 

One of these pieces of Russian giowth was the merciless division 
of the ancient and long independent Kingdom of Poland, of which 
Russia got the gi eater part and Prussia and Austria, two leading 
Gennan states, got the lemainder Another piece of the Russian 
advance w’as to take Finland in 1808, incoiporate her as an almost 
independent part of the empire with the Russian Czar as her 
Grand Duke or Ruler, while the Finnish Parliament or Diet con- 
tinued to do most of the ruling until 1900 Then Russia started m 
really to Russianize poor Finland, but foitunately she is now en- 
tirely independent by a treaty made with Russia m 1920 and she 
even got additional land through the cession of a part of the Arctic 
coast of Lapland 

By similar processes of grab, Austria and Hungary had assem- 
bled groups of neighboring peoples and then formed a partner- 
ship called Austria-Hungary It was such a mixture of peoples 
that eleven different languages weie officially recognized m tlie 
Impeiial Diet or Parliament 

At the end of the Woild War the attempt to give independence 
to the people of each important nationality entirely remade the map 
of Euiope between the Arctic Ocean and the Black and Adriatic 
Seas. Rumania was enlarged, Austiia and Hungaiy were separated 
and greatly reduced in size To the north of them six new nations 
appeared These countries fall natuially into this giouping' (A) 
The Baltic Bolder States, (B) The Danube Basin, (C) Czecho- 
slovakia in the saddle between these two groups 

A. THE BALTIC BORDER STATES 
I. Finland 

The people. The Finns, descended from a branch of the Mon- 
golian race, are one of the most highly civilized people of the world 
They have a good university with many scientific societies, the 
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excellence of whose publication is known Ihiougliout the world 
Hei surgeons, botanists, geologists, aicheeologists, and other 
scientists stand in the fiont lank among learned men For many 
years women Lave voted in Finland and have sat in her Pailiament 
—not meiely one oi two as a cuiiosity, but twenty oi thuty at a 
time They also have the wise piovision that no one votes until 
the mature age of twenty-four 

The achievements of the Finnish athletes at the Olympic Games 
of 1924 were so astonishing that there was some speculation as to 
the possibility of then winning, even against the United States, 
with thuty times as many people 

The country. It is greatly to the credit of the Finns that they 
have attained this high maik in a country where natuie is so 
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hard that man can succeed only by much effort Look at the 
latitude of Finland, and see that at is in the latitude of Alaska 
Full half of the yeai is wiapped in snow and ice, only the wannest 
southern coinei has a winter with a January temperature of 
30°, the same as New York City, while most of it is much colder 
in winter. The summer is cool and agiicultuie suffers from early 
frost, which sometimes greatly injures the crops We shall piobably 
get oui best appreciation of Finland if we tlnnk of her as being 
like northern New England, New Brunswick, and adjacent Quebec 
The country was gready torn up by glaciers, which left thousands 
of lakes, glacial halls, and much stone-covered land, so that the 
farms can be won only with hard labor The laame Finland means 
country of swamps. One-tenth of the area of the country consists 
of lake or swamp, and only about one-saxteenth is aaltivated. 
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Lumber. With such a climate and such a countiy, it is natuial 
that inoie than half the suifacc should be forest, chiefly spiuce 
and pine, but in the 17 th centuiy, forests of laich weie planted 
Now each spring, with the melUng of the snow, the Finnish streams 
carry down then burden of logs as do the stieanis of New Eng- 
land and Canada, and upon the melting of the fields of ice in the 
Baltic fleets of west Euiopean steamers hasten to the Gulfs of 
Bothnia and Finland to load cargoes of lumbei, mine piops, 
pulp, and paper from the many sawmills, paper mills, and log 
diives Wood furnishes 70-80 per cent of the exports and promises 
to hold this leadership 

Agriculture. Five-sixths of the Finns live in the countiy (84 
pel cent), two-thnds of them aie fanners and a great majoiity 
of the faims are small The ciops aie crops of the North, first 
in impoitaiice, oats, then lye, potatoes, and barley. They are 
growing good flax and hemp. There are many agricultural so- 
cieties and many agricultural schools, but despite science and 
labor, her chief imports are cereals along with machineiy and 
other manufactures. 

The land ol the Finns .shows great promise as a future live 
stock region The dairy cows furmsh millions of pounds of butter 
foi export each year Taking a lesson from Denmark the farmers 
have established 500 coopeiative dairies and over 700 egg-selhng 
societies. Successful meat-packing plants are exporting good 
bacon 

The nation and the prospect. A people with such a past and 
such attainments may be expected, now that they are an inde- 
pendent republic, to advance m civilization and they have made 
a good start by putting then house in order quickly after the World 
War They have always been a veiy hard working and thrifty 
people, and are not getting into debt They are paying as they 
go. They have added sugar beets to tlieir industry with the 
most northeily sugar factory m the world Their leather industry 
is increasing and the quality of the product is miprovrag Like 
Norway the country has laige potential water power for manu- 
facturing They already have a good system oi canals connect- 
ing many of the lakes and have started in on a thirty-year plan 
of railroad improvement which includes a port on the ice-free 
Arctic where the North Atlantic Gulf Stream drift slips around 
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North Cape and produces the surprising result of leaving the 
Murman coast as free of ice as is that of New England Recent 
extensive iron oie discoveries near the port of Ilango promise 
an iinpoitant export. 

2 Estiionia, 3 Latvia, and 4 . Lithuania 

The key to Russian history is the struggle outward towaid the 
sea of the Moscovites fiom their ancient capital of Moscow, and 
much of the foreign policy of western European powers during 
the igth centuiy was aimed at as keeping hei away from the 
Mediterranean, the Persian Gulf, and the Baltic, The Russians 
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Baltic 

now declare with bitterness that the creation of these three Baltic 
states is merely one more act in the old attempt to shut Russia 
away from the sea. 

But there is another reason, each of these states is tlie home 
of a people jealous of its rights as a -people Because their lands 
are low, swampy, and naturally foiested, the Esthonians, Letts, 
and Lithuanians have been able to maintain their language when 
separate languages melted away m a more open country where 
migration, travel, conquest, and assimilation were easier. 

The Esthonians are cousins to the Finns, are dark-haired, 
somewhat slant-eyed, and speak a language that shows its rela- 
tionship to that of the Finns, the Lapps, and other peoples of 
the so-called Ural- Altai group of Asiatics. They were such pirates 
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in the 12th century that various nations warred against them 
in self-defence, and the Germans conquered them Thus German 
Aristocracy held their land fiom that date to the time of 1918 
when the peasants were peimitted to take possession of the land 
that had been held in the large German estates for so many cen- 
turies. A pioblem now is— Can these new owners keep produc- 
tion up to the former level? 

The Letts and Lithuanians aie cousins to the Gennaiis, tall, 
and fair-haired, but their languages aie so different that German 
has to be translated to tliem 

As in Esthonia the large German and Russian estates have 
passed into the hands of the small faimeis All three of these 
countries are chiefly agiicultuial, with rye, oats, potatoes, and 
flax as theii chief crops. In Esthonia, flax foi the British and 
German mills and timber products are the chief exports In 
Latvia and Esthonia gram, meat, butter, and wood aie leading 
exports and all three of them import manufactuies of all sorts 
fioin Germany and England, and to a very much smaller extent 
from other countries 

In strong contrast to Finland, Latvia is also just about self- 
supporting in food, exports and imports usually balancing This 
countiy suffered terribly by the World War, being ravaged by 
the Imperial Russian Army, the Geiman Army, and the Bol- 
shevik army. Nearly everything movable was earned away 
and the population of Riga (500,000) 1 educed one-half 

Riga, on the Gulf of Riga, is the one large city in the three 
countries It is the natural port for so mucli of central Russia 
that along with the two other Lettish ports of Windau and Libau, 
Latvia handled 25 per cent of Russia’s foreign trade in 1913. 
Riga was then one of the woild’s chief timber ports and Libau 
on the shore of the open Baltic is open to navigation throughout 
the year, save for three or four of the coolest days in winter, a 
mattei of great importance, since Leningrad and all other ports 
to the north, except Reval, are closed with ice for a long 
period 

Memel on tlie Baltic is the chief port for Lithuania, which 
has but sixteen miles of coast By ruling of the League of Nations, 
Lithuania has charge of the port but the town is self-governing. 
All three of these states are building port equipment to handle 
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the trade of Russia as Holland handles the tiade of Germany — 
free of tdx 

Oil shale. It is surprising to find Esthoiua leading the world 
in an industiy — the utilization of oil shale — an industry piomoted 
by the World War. The fact that the country has no coal and 
only a limited supply of wood led to expeiiment with the abun- 
dant shale In retorts it is made to yield oil, paraffine, and coke 
The ciude shale itself is used as fuel in giates, stoves, lime kilns, 
cement plants, cotton mills, locomotives, and steamships Oil 
shale IS most handy for the cement plant as it furnishes both 
raw mateiial and fuel Another source of fuel, both for home 
and industrial use, is the abundant peat bogs of this country and 
bolh its small neighbois. In some cases peat is being used to run 
laige power plants 

5 Poland 

We should think of Poland as a nation rather than as another 
little state She has more than twice as any people as the three 
Scandanavian countries She is about the size of Fiance, with 
two-thiidb as many people Indeed, Poland has as many people 
as live in the wide territory between the Mississippi Rivei and 
the Rocky Mountains, and when we think of the tiers of states 
from Louisiana to Minnesota, inclusive, fiom Texas to Montana, 
inclusive, we can see that the Poles are probably right when they 
declare that they aie to be one of the powers of Europe. 

The Poles aic Slavonic people, cousins of the Russians, an 
artistic people who have produced persons great in music and 
the other arts as well as in the sciences 

For centuries before our Revolutionary War Poland was one 
of the great states of Europe, but in three wars from 1772 to 1795 
she was mercilessly dismembered and paits annexed by Prussia, 
Austiia, and Russia. Despite tliree foreign conquerers, the Poles 
stuck to it that they were Poles They clung to their speech as 
to then skins and attempts to Russianize, Piussianize, and Aus- 
triamze them failed. They increased and gradually pushed Rus- 
sians and Germans off the land, by sheer diligence and power 
of purchase, until at last Poland was lestored by the Tieaty of 
Versailles as an independent nation. Unfoitiinately the Polish 
population scattered out on the edges so that there are many 
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Poles beyond the Polish boundaries and many Germans, Rus- 
sians, Lithuanians, and others in Poland These people naturally 
do not like the Poles to lule them, and this is one of the troubles 
of this new nation 

Probably no country except Serbia was so desolated by the 
war This is anothei of her troubles The Germans threw Polish 
soldiers against the Russians, the Russians threw Polish soldiers 
against the Germans and the Russian and Germans fought over 
Polish territory until 1,500,000 houses were destroyed and as 
late as 1922 hundreds of square miles weie still a tangle of barbed 
wiie and people weie living in dugouts with straw roofs As 
a consequence, the new nation starts greatly in need of capital 
to rebuild and for equipment to develop het resoutces 

She has resources for both agriculture and manufactuiing 
The possession of as much coal as England, oil, zinc, lead, and 
salt and a very considerable labor supply and an agriculture 
that feeds her, gives Poland the promise of a favorable future 
if military effort does not exhaust her Geographically her posi- 
tion IS difficult, surrounded on eveiy side by jealous enemy na- 
tions 

Agriculture. The iich level or gently rolling plains of Poland 
he in the latitude of Manitoba with a wholesome climate, having 
cold winters and summers suitable for the production of all the 
small grains but too cool foi corn Her rainfall is satisfactory 
for agriculture and not too heavy Droughts are not common and 
the population of nearly 200 per square mile compels a fairly 
intensive use of the soil. About half of the population are engaged 
in agriculture 

Her crops show the influence of the north rather than the south 
and occupy land in the folio wmg proportions: rye 4, oats 2, pota- 
toes I, wheat I, bailey i. 

This means that like Germany and North Russia Poland also 
is a land of black rye bread and boiled potatoes The wheat 
is quite insufficient for home supply and is used by the more 
well-to-do, while the barley and the oats are for foiage. She 
also has one of the thiee laige sugar beet fields of Europe, and 
if her agriculture were as scientific as that of Germany, hex product 
would be nearly doubled 

The most important factor in Poland’s manufacturing is her 
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coal— the Silesian coal field Bismarck said that the nation which 
controlled the Silesian coal field was the master of Europe This 
belief explains the fierceness of the diplomatic struggle at Pans 
and afterwaid as to just where the Polish-German boundary 
should pass in the territory of tins iich fuel deposit most of which 
was finally awarded to Poland by the League of Nations. 

In Galicia, southern pait of Poland, near the Caipathian 
Mountains, is the most unpoitant oil field of Europe outside 



Fig 260 —Bishop’s Palace at Vilna, Poland A typical specimen of 
central European architecture, centuries old 


of the one at Baku It has been pioducing about five per cent of 
the world’s supply and half of it is being exported Poland also 
has an inexhaustible supply of rock-salt, and one-fifth of her 
area is in forest, which makes her self-sufficient in wood 
Manufactures. Poland is an industrial nation to a lai gei degree 
than any of the other new countries of Europe. This is shown by 
hei exports winch are manufactured products lather than raw 
materials m the latio of about two to one. Industry gives her 
many cities and there are more than fifty with over 25,000 popu- 
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lation At least thiee of the Polish cities have grown with the 
speed of American cities Warsaw, with neaily a million people, 
IS laiger than any city west of Chicago, and if in Aineiica would 
push Detioit for fourth place among our cities In eighty years 
Lodz has giown from a small settlement until it is now the peer of 
Kansas City, Mo , and Lemberg exceeds Omaha in size 

Textile manufacturing is the leading industry, and mills for the 
spinning and weaving of cotton, wool, silk, and jute fabrics are 
found all over southern and western Poland Cotton spinning pre- 
dominates and is centeied at Lodz with its millions of spindles, 
often spoken of as “little Manchestei ” The cotton mills aie 
restored neaily to normal production and but foi the distuibed 
conditions in central Europe and the aitificial tanff barriers raised 
by othei nations, would have a profitable export 

Trade. Poland’s heavy population does not leave very much 
prospect of agncultural expoi L unless it be such valuable products 
as butter, eggs, and sugar. She even needs to import some wheat, 
but her chief imports are law cotton (three-fourths of it from the 
United States), phosphate fertilizer, and manufactures In ad- 
dition to her textiles she exports iron and steel manufactures, coal, 
lumber, and oil Since the World Wai she has been securing over 
three-fourths of her supplies from Germany, which is a very natural 
source of supply 

Nearly two-thirds of her exports have also been going to Ger- 
many. The natuial market for Polish manufactures is Russia, 
but Russia at present is trading little. Before the war the cotton 
and woolen goods from Polish mills went to Russia, the Balkans, 
and to Asiatic countiies 

Danzig and the trade outlets. In making the Treaty of Ver- 
sailles, two objects were kept in mind, one to let each people, so far 
as possible, rule itself, the other to give every nation an outlet to 
the sea. 

Thus Poland needs Danzig, its natural chief port, but Danzig, 
witli 350,000 people is a German city. This difficulty was met by 
making Danzig a free city under the protection of the League of 
Nations, which appoints a high commissioner who is a kind of 
Governor General The city is really a democracy governing itself. 
It IS as though it were a kind of colony in the League of Nations 
and the success of this experiment will be very interesting and very 
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suggestive foi the settlement of futuie difhcult governmental 
problems 

To reach Danzig, Poland was given a nariow stiip of land, often 
spoken of as the Polish Couiclor To the east of this corridoi lies 
a pait of Geiiiiany again, East Prussia with millions of Geimans 
Thus a part of Germany’s domestic trade passed thiough Poland 
and so must most of her formeily great foieign trade with Russia 

B. THE DANUBE BASIN 

The lower Danube Basin has much resemblance to the Missouri 
River Basin in Kansas, Nebiaska, and South Dakota It is a land 
of cold winter, hot summei, and summer lain — a land of wheat, 
corn, and pasture The Valley is cut in two parts by the great arc 
of the forested Carpathian Mountains, which give a timber supply. 
This lower Valley is shaied by foui countries which own large parts 
of it — Rumania, Hungary, Jugo-Slavia, and Bulgaiia Austria and 
Czecho-Slovakia own small coiners of it. 

I. Austria 

With the one exception of government, Austria is a continuation 
of south Germany The navigable Danube flows fiom south 
Germany into Austria. As between Canada and the United States, 
so between Austria and Geimany theie is a similaiity of lace, 
language, culture, religion, foim of government, and absence of 
natural lines of separation. 

Austna is a sad political and ecoinomic wreck Befoie the World 
War she was the ruling membei of the Austio-Hungaiian Empire 
which was larger than Germany and had a greater population then 
France Austria (with her 30,000 square mile area) has not one- 
eighth the aiea of the ancient empire, and with a population of 
6,500,000 IS but one-seventh as populous This population of 201 
to the square mile is much more than the land can support, for 
most of its area is the hilly eastern Alps. Nearly one-thud of the 
people are in the metropolitan city of Vienna, in 1914 one of the 
gay capitals of the world, to which travelers and students flocked by 
thousands from all pails of the world 

The government of the later empire was a centralized govern- 
ment, which filled Vienna with soldiers, officers, and government 
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officials by tens of tliousands, liansactmg the business foi lands 
which the Tieaty of Versailles transfeued to the independent 
governments of Czecho-Slovakia, Hungary, Rumania, and Jugo- 
slavia. To make matters woise the new governments did not take 
then propoitioii of debts, so Austiia was left with a burden of debt 
which became fantastic, then the treaty makeis solemnly imposed 
upon her billions moie of reparation payments which she could no 
more pay than a schoolboy could pay In great contiast to Czecho- 
slovakia, Austria is hopelessly bankrupt, the imperial capital of 
Vienna became for a bme a beggars’ capital, living on loans, bread 
lines, and the sale of heirlooms, because the shorn little country 
could not support the city that was built for the capital of an em- 
pire 

As most of Austria is mountainous, less than one-fouith of the 
area is cultivated Most of the remainder is in forests, that have 
long been famous for their good care and which are the chief basis 
of export save manufactures Her chief crops are lye, oats, wheat, 
barley, and potatoes, but they do not suffice to feed her people 
She has a very little coal and iron, some manufacturing of pianos, 
automobiles, and textiles, but the basis for the support of hundreds 
of thousands of the people was the impel ial government That 
government is dead and gone and readjustments for large masses of 
people are always slow and difficult Fortunately the League of 
Nations arranged an international loan in 1923, reformed the cur- 
rency, and gave Austria a start. 

Four possibilities face Austria — ^new industries, migration, per- 
petual pauperism, 01 starvation Another ray of hope lies in the 
fact— to be seen on any physical map — that Vienna lies at a natural 
focus of ways between routes going in four directions This makes 
her the natural place for the financial center of mucli of the Danube 
region, and as it recovers from the war and becomes more piosper- 
ous, Vienna will regain some of her ancient business. (See section 
on Czecho-Slovakia ) 

2 Hungary 

Hungary is another of the states politically wrecked by the war. 
In the 15th century, Hungary was one of the most efficient military 
monarcliies of Europe. For a long bme she defended the rest of 
Europe from the advances of the Turks. As Austria’s partner m the 



490 


FOREIGN COUNTRIES 


late Austro-Hunganan Empire, the Magyars (Hungarians), weie 
able to rule large numbers of aliens, cluefly Rumanians and Serbs 
The peace tieaty handed the Rumanian sections over to Rumama, 
and the Serbian ovei to the new state of Jugo-Slavia, the Slovakian 
sections over to Czecho-Slovakia, so that Hungaiy lost two- thuds 
of hei area and people 

She was known before the wai as an agricultuial country, but the 
land cessions earned away thiity of her thirty- two paper mills, 
and nine-tenths of hei foiests which weie in the Carpathian Moun- 
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Fig 261 — Pciccntage of cultivated land in wheat, rye and potatoes. 

tains and the Dinaiic Alps. This of course made her still more 
completely an agiicultural country 
We could think of Hungaiy as being another Missouri or Ne- 
biaska As in Nebiaska com is nnpoitant. In Hungary it ap- 
proaches wheat in quantity, and the wheat in turn lords it over the 
other small grains by being twice as great in quantity as bailey, 
rye, or oats, which we have seen were more important than wheat in 
the tier of countiies on the Baltic The influence of the South is 
further seen in crops of tobacco and wine, and in the relative 
unimpoitance of the potato. 

The European corn belt. The valleys of the middle Danube and 
its branches, the Theiss, the Drave, the Savem, and the Morava, 
spread out into a large expanse of level plain The normal crop 
of this region along with the Lower Danube and Duestan is from 
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350 to 400 million bushels a year, about one-tenth of the woild’s 
supply, and nearly equal to the crop of Iowa, our leading com 
state Although occupied by several different nations, the lower 
Danube Valley is like our corn belt, one economic region To the 
north and west of Hungary the summeis are too cool foi corn grow- 
ing To the east of Rumama the climate becomes too dry and 
wheat replaces corn as it does in Cential Kansas. Yet farther east 
we still see the Kansas likeness, for the Volga basin, near the 
Caspian Sea, does not produce any tilled crops, but it is a land of 
ranches and cowboys. 

The Danube highway. The Danube is the gieat commercial 
highway of Hungary, as it is of Rumania It lets ships go in one 
diiection to the Black Sea, which is the chief avenue of the Hun- 
garian giain export, and also connects by a small canal with the 
Main, a branch of the Rhine in southern Germany 

The natuial source of Hungarian manufactuied imports is 
Czecho-SIovalua and Germany, which supplied most of her needs 
belore the wai, and will doubtless continue to do so The Hungaiian 
capital, Budapest, increases the resemblance to our corn belt, by 
being a city largei than St Louis. 

3 Rumania 

Rumania came out of the World War, with a gratified ambition. 
In 1859, two of the several Rumanian states, Walachia and Molda- 
via, east of the Carpathians, elected the same prince as then king- 
This founded the Rumanian state, and set up a keen ambition to 
have the other Rumanians in the same government with them 
This was attained by the Woild War, whose settlement banded over 
to Rumama the Rumanian corner of Russia, called Bessarabia, and 
Transylvama, the Rumanian section of Hungary Thus Ru- 
mania grew from 53,000 squaie miles to 122,000 square miles, and 
fiom 8,000,000 people to 17,000,000 people Most of them are 
Rumanian, but theie aie a few scattered colonies of Magyars, 
Germans, and Turks, and several hundred thousand Jews. Eighty 
per cent of the Rmnaman workers are busy on the farms. 

We can best understand Rumama if we may liken her to eastern 
and central Kansas with the Rocky Mountains m its midst It 
resembles Kansas by having coin and wheat as the chief crops, 
100 million bushels of corn per year, and over 80 million bushels of 



492 


FOREIGN COUNTRIES 


wheat Theie js a giowing pioduction of oats and barley, which 
sometimes equals the wheat, but rye is quite uniinpoitant We see 
the Rocky Mountain resemblance in the Caipathians — -foiest-clad 
below, with mountain pastures and sheep flocks above, and many 
streams producing good watei-power not yet utilized Another 
resemblance to Kansas is that this part ol the Black Sea basin is a 
land wheie mcieasing di oughts come to limit the corn belt and make 
wheat take its place. 

Rainfall and prosperity. The sure i elation between labor and 
harvest in Illinois and the gieat uncertainty in Rumania are 
enough to explain why one legion is filled with piogressive and 
aggiessive farmeis and townsmen and the othei with poor and 
rathei backward peasants using oxen for woik animals Despite 
these handicaps Rumania, by exporting two-fifths of hei crop, 
managed to send to Meditenanean and west European raaikets 
before the wai, about one-third as much com as the United States 

Trade. When Europe settles down from the war distuibances 
Rumania will doubtless export moie corn and wheat than she did 
befoie the war In 1921 cereals made up half of her exports, with 
barley leading The bulk of population m this com region is rather 
poor. They depend for breadstuff almost entirely upon com, 
exporting to western Europe the wheat which they also grow 
Steamers by the bundled load grain for west Europe at the ports of 
Galatz, Bralia, and Sulina on the lower Danube 

North Rumania has an oil field with a small output, but it is very 
valuable to Rumania and furnishes an export at present second 
only to that of bieadstutls. She also exirorts timber, cattle, and 
pigs, which go to Italy and cential Europe. 

Rumania is more complete in hci resouices than many European 
countries She grows more ceieals than she needs for her own use, 
all the meat and wool and has a surplus of petroleum and of timber. 
Her great lacks are steel and cotton and manufactuies. 

C. CZECHO-SLOVAKIA, THE NATION IN THE 
SADDLE 

In the center of Em ope, almost the exact center, sits Czecho- 
slovakia. She sits in the saddle between north Europe and the 
Baltic states, and south Europe and the Danube Basin, She sits 
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in the saddle commercially, foi hei southlands are drained by the 
navigable Danube, giving access to the Black Sea, and her north- 
lands by the navigable Elbe, giving boatway to Hanibuig on the 
North Sea In her center is the Moravian Gate, a iiatuial pass at 
the west end of the Carpathians, a natuial highway from the 
Danube Basin to East Geiinany and the Polish Plain. 

She sits in the saddle industiially for she has rich and well- 
balanced lesouices, farmlands, forests, inineials 
She sits in the saddle politically for she has good natuial bound- 
aries Bohemia, the western pait, the land of the Czechs, has 
mountains on three sides (with the Elbe giving a navigable pathway 
through them), and Slovakia, the land of the Slovaks, has the 
Carpathians for its noithem and eastern boundaries 
Czecho-Slovakia had a better start after the World War than any 
of the new nations 

The Czechs were an independent people in the fifth centuiy 
and along with their cousins the Slovaks became an independent 
republic by the Tieaty of Versailles Their first President was 
a learned Bohemian who had been a professor m an American 
university. 

So bitteily did these people hate the Austrian-Germans who 
had ruled them that a Czecho-Slav storekeepei in Pi ague one 
day refused to sell me something, because I asked him for it m 
Geiman, a language he knew quite well 
We might think of Czecho-Slovakia as being another Michigan, 
or Wisconsin, since she resembles these states in central location, 
climate, resouices and industries, excepting corn 
It has a lich, well-cultivated soil. Ninety per cent of Bohemia 
is agricultural land, a veiy high proportion of the total area, 
32 per cent, is in a well-kept foiest, of which the famous Bohemian 
Forest (Bohmeiald) is a part Its agiiculture shows signs of the 
south in Its abundance of plums, and 111 the greater growth of wheat 
than in any of the other new countues to the north of it Rye 
and oats covei the largest acreage of the giains, closely followed 
by barley and wheat Potatoes is one of the most important 
food crops, and vaiious root crops are giown foi forage 
The intensive character of its agriculture is shown by the gieat 
importance of the beet-sugar industry, which is twice that of 
France, and second only to that of Germany 
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Manufacturing. Bohemia has nearly all the coal of the old 
Austria, also some iron ore, nickel, lead, tungsten, and good glass 
sand Thousands of Bohemians had gone to the German univer- 
sities befoie the World War, and they had a good university 
of theii own at Pi ague which is a fine and historical old capital 
city. Bohemian manufactures therefore resembled that of Ger- 
many Befoie the Woild War she did three-fouiths of the manu- 
factuiing of the entne Austro-Hungarian Empire She came 
out of the war with hei facilities increased through the making 
of munitions, and not ravaged by aimies Her busy spindles 
and looms, working on imported cotton and wool, turn out finished 
cloth foi home use and export The great iion woiks at Skoda, 
the breweries of Pilsen, her glass factories, sugai mills, tanneiies 
and scores of other cntei prises all contiibute to hei success as an 
industrial state. She is an exporter of iron, steel, sugai, glassware, 
coal, and wood, but cotton and woolen manufactuies aie her 
fiist export in value Her trade shows that we should think of 
her as a Little Germany 

Trade and prosperity. Czecho-Slovakia is in much soundei 
condition than many of the new count) les She has an established 
foreign trade, hei revenues are as great as hei expenditures. 
She has a very small debt and did not depreciate hei currency 
as Poland did In each of the four years 1920-23 hei exports 
were gieatei than her imports The treaty that created this nation 
gave it interesting guarantees of trade outlets The Danube 
is an international highway. Before the war it earned to the 
Balkans two million tons of Bohemian products per year In 
1921 the Bohemian government improved the Danubian port 
of Bratislava, so that it could handle three million tons a year. 
The Treaty of Versailles gave the Czecho-Siovaks a free port 
in a part of the Hamburg harbor, the free navigation of the 
Elbe, and they have leased wharves at Magdeburg, which is a 
halfway point in the four-hundred-mile journey from Prague 
to Hamburg The Bohemian trains also have the privilege of 
lunmng over the German railroads to Hamburg, and over the 
Austrian and Italian lailioads to Trieste. 

This central location with regard to route and countries shows 
how much she is in the saddle commercially. What she most 
needs is a treaty with a dozen or so of her neighbors whereby 
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they would do away with tariffs and have fiee trade with each 
othei as do the United States of Ametica The United States 
of Europe should be the great object of all the statesmen of that 
continent 

In the summer of 1924, Hungary, Austna, Czech o-Slovakia, 
and Jugo-Slavia were conferring upon a Danubian Federation, 
and Esthoma and Latvia were negotiating for an economic and 
customs union These were hopeful signs of Europe’s recovery. 

Questions 

1 Why IS Esthoma particularly interesting to the people of states having 
oil shale? 

2 In how many ways is the Gulf Stream of importance to Finland? 

3 Should the League of Nations peiinit Lithuania to tax the trade of Russia 
that passes thiough her ports? 

4 Wliy may Czecho-Slovakia be called a Little Germany? 

5 What does the League of Nations haie to do with Polish trade? 

6 Why does the Rumanian wheat glower eat corn bread and use oxen 
for his work animals’ 

7 Show how sunrmer temperature causes differences in the crops of three 
countries mentioned in this chapter 

8 Which of these countries has the least need for trade? Which the great- 
est? Explain 

9 Show how trade between Hungary and Czecho-SIovakia can be of ad- 
vantage to both 

10 What articles would the United States naturally export to Hungary 
and Rumania? 



CHAPTER XXX 


THE BALKAN STATES 

Ancieat history. The people of the Balkan Peninsula have 
puzzled the world by then outbursts of hatred, valor, and ra- 
pine Yet they are a natural product of environment and history. 

In 1683 John Sobieski, the heroic Pole, helped the Austrians 
diive the Turks away fiom Vienna, which they were besieging 
in their northwestward conquering march The Turks were 
driven back into the Balkans, an ordeiless, systemless chaos 
of mountains and little valleys, very difficult of access. Such 
places naturally lag behind in human progress, and the develop- 
ment of feuds between the people of isolated valleys is a common 
and world- wide occurrence Long before the Turks got possession 
of most of the Balkans these mountains had been possessed and 
peopled by vaiious branches of the Slavic lace On some of 
these peoples the Turks have exercised their genius for tyranny 
and misgovernment down to the present generation This com- 
bination of conditions tended strongly to perpetuate the condi- 
tions of the Middle Ages — the survival of many little almost 
independent communities having a strong local spirit and no broad 
patriotism 

Poverty of the Balkan, peoples. Meanwhile the people have 
remained pooi, partly from isolation, and its consequent inabihty 
to trade and partly from misgovernment and tyranny. These 
influences have caused agriculture to be of a very primitive soit 
such as cutting wheat with the sickle, and in many places they 
have even yet limited manufacture to the household system After 
several years of independence the foreign trade of Jugo-Slavia 
IS less than $10 per capita and that includes part of the Danube 
Valley Without isolation the Turkish tax system is almost 
enough to explain then poverty. The possession of pioperty 
in the land of the Turkish tax-gather is dangerous. It makes 
its owner iisk loss of his property, and also torture, if he does 
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not surrender it quickly Therefore why have property? The 
people of the Balkans, aie pooi also from sheer ovei population’ 
100 to 130 people to the square mile is too many foi such resources 
and such industiies to support in comfort 

Recent history. On this basis of misfortune, there was a 
tenible decade of war and destruction between rora and 1922. 
Foi generations the much hated sultans of Tuikey had been 
sufficiently skilful in diplomatic finesse to keep then surioundmg 
enemies jealous of one another and therefore sepaiated But 
in 1912 by some new turn the Balkan haters of the Turk and hateis 
of each other became united for one campaign, and Bulgaria, 
Serbia, Montenegro, and Greece, the four countries owning most 



Fig 262 — A comparison of the three Balkan countries 

of the Balkan Mountain country, joined in war against the Turk. 
It succeeded so quickly and so surprisingly that the new allies 
found themselves in possession of so much conquered territory 
that they fell into war among themselves when they tried to 
divide the booty This mutual destruction occupied them in 
1913 It resulted in the quick defeat of Bulgaiia In 1914 the 
Woild War opened with the invasion of Serbia by the Austiian 
armies They were driven back, but in 1915 German reenfoice- 
ments and German artilleiy combined with ruthless pillage over- 
ran Serbia from end to end and destroyed her more than any other 
country was destroyed in the war — ^more even than Belgium. 
Bulgaria also helped Germany in this, being an ally of Germany 
in the war. 

The war settlement created the country of Jugo-Slavia (South 
Slavia), officially known as the kingdom of the Serbs, Croats, 
and Slovenes. It was an attempt to put all of the southern Slavs 
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under one government and it added the old Austrian provinces 
of Bosnia and Flerzegovina and Dalmatia to the ancient kingdom 
of Seibia. In xg2i, at the death of old King Nicholas of Mon-- 
tenegio, this people, who were of Serbian race, voted to join the 
new kingdom 

Albania, the southern neighbor of Jugo-Slavia, with 17,000 
square miles and 832,000 people is about the size of New Hamp- 
shiie and Veimont, and has a few moie inhabitants Albania, 
howevei , has not a mile of railroad and a very few miles of common 
highway. These two facts serve to show the mcdiieval primi- 
tiveness of Albanian life In fact it is tubal in the hill pait which 
makes up most of the countiy, so much so that in 1914 it was 
almost on the veige of civil war at the mere suggestion by their 
new ruler that they should pay taxes 

Before the World War the Albanians had agreed that a Ger- 
man Prince, William of Wied, should rule over them, but in 1922, 
alter the League of Nations got the Jugo-Slav troops out of Albania 
the Albanians asked to become a protectorate of the League 
of Nations. 

The way the Balkans will not settle down was shown by the 
outbieak of war between Jugo-Slavia and Albania in 1921 and by 
the threats ol civil wai in Jugo-Slavia and also m Albania In- 
deed It is difficult foi people who live in Ameiica to appreciate 
the bitterness of Balkan hatreds. The attempt to apply the piin- 
ciples of self-determination of peoples meets with gieat difficulty 
because the people aie so mixed up In one village there may 
be Gieeks, in the next Turks, in the next Serbians, in the next 
Croats, Slovenes, Albanians, Bulgaiians, Rumanians, or even 
in some places, Germans No boundary hue can include people 
ot only one race. Further confusion aiises from religion Most 
of the Albanians are Mohammedan The Seibs aie Greek Cath- 
olics, the Croats and Slovenes aie Roman Catholics. The bit- 
terness of Balkan hatred is perhaps well shown by the Monastic 
barracks explosion of April, 1922, when in time of peace some- 
body blew up 800 tons of ammunition, killing hundreds of soldiers 
and civilians — one of the most teirible explosions in history. 

The resources of the region are meager, about three-fourths of 
it is too rough for tillage, so that the mainstay of the people of the 
hills is flocks of sheep and goats, and of swine that eat acorns in tlie 
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forests of beech and oak Several million dollais worth of valonia 
is commonly expoi ted each year Valonia is an acorn cup yielding 
tannin In the valleys they grow wheat, barley, and corn, the latter 
being the mainstay The most important agricultural section ot 
these countries is the Danube Valley wheie Jugo-Slavia and 



Fig 263 —The milk seller Is the Balkans a region favorable to the 
development ot dairying? 

Bulgaria have considerable areas of the European corn belt (page 
48S). Thus Bulgaria and Jugo-Slavia are giam exporters, and this 
along with pork, sent laigely to Austria and Czecho-Slovakia, are 
the chief exports of Jugo-Slavia Bulgaria grew 44 million pounds 
of tobacco in 1922, which became her leading export. From the 
forests of the Dinaric Alps oak staves for wine casks are exported to 
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Austua and France The large area of mountains, which are 
fortunately blessed with heavy rainfall, causes more than half of 
Jugo-Slavia to be in foiest 

We see signs of the intensification of industry and limited re- 
source in the export of plums, plum marmalade, and prunes, we 
also see a promise for the fiituie, because the most of this important 
plum export is produced by trees that grow half wild on the pastured 
lulls Intensification appeals again m the export of silk from 
Bulgatia, and in the production of attar ot roses The growers of 
Damascus roses in Bulgaiia give to the western world its supply 
of this precious perfume Its costliness results from the payment 
of fiom three to five cents per pound for the floweis, of which fiom 
i6o to 225 pounds ate required to distill an ounce of the attar 
Unfortunately for Bulgaria the German chemists with their multi- 
tude of coal tar products have piobably started the undoing of this 
Bulgarian industry by the creation of synthetic attar of roses as 
at an earlier date they undid the Indian mdigo business with 
synthetic indigo or its coal lar equivalent. 

The prospect. Much of the Balkans has never had a census, 
and much of it is utterly without roads, save the worn and gullied 
mule trails As a measure of then poverty, it is estimated that there 
is one hoise to eighty people in Montenegro. The common draft 
animal is the ox. This beast is slow, but is possessed of two piime 
requisites for a poor country. He does not need grain as does the 
horse. He can eat the sti aw while man eats the grain, and later man 
can eat the ox — the work beast of poverty. 

The Balkans seem to have considerable mineral resources — iron, 
coal, copper, gold, and oil, but they need peace, outside engineers 
and outside capital to help develop them In Bulgaria the export of 
petroleum was second only to cereals in 1921 and three-quarters of 
it was produced by foreign caprtal of whrch a part was Amerrcan. 
It rs time the age of science entered the Balkans with agents of 
construction In the past it has furnished them little but destruc- 
tion — weapons to which the courageous and touchy mountaineer 
turns much too readily. 

The introduction of the long-range, high-power repeating rifle 
into this land of medieval industry, mediaeval concepts, poverty, 
ignorance, racial jealousies, and old feuds, has produced untoward 
results in the fearful civil war that followed their successful war 
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against Turkey and in the continuance of local shootings Their 
primitive industry enables them to cairy on a war better than a 
richer commercial people might have done At the end of harvest, 
1912, the Balkan peasants and shepheids shouldered their rifles, 
took their bundles of homespun clothes, drove their flocks before 
them for food, and let the wagon loads of giain follow Thus were 
the armies equipped to drive the Turk from Europe in the first year 
that the Balkan peoples ever acted together 

The new countries of north Europe have started as democracies. 
The Balkan countries stick to kings even if they have to send abroad 
for them. The Bulgaiian loyal family, like that of Rumania came 
from central Em ope by invitation If ever people needed a benevo- 
lent despot, it is these ten million who occupy about 100,000 inac- 
cessible square miles in the Balkans, and othei millions on the sur- 
rounding plains. While benevolent despotism is the best kind of 
government, history records no means of keeping despots benevo- 
lent For 500 years the Balkan peoples have had the malevolent 
despotism of the Tuiks, and for the last half century they have been 
the pawns of the European powers in the game of empire. The 
theory back of the League of Nations idea is that the concerted 
action of well-meaning peoples will help those peoples that cannot 
get along well and peaceably without outside aid and control The 
Balkans offer a rich opportunity to show how the idea works. 

In this connection the case of Albania and the League of Nations 
is most heal tening The League stopped a J ugo-Slav- Albanian war, 
has sent commissions of advisers to Albania, and the schools, 
hospitals, etc., that Albania built in a few years were most en- 
couraging 

Constantinople 

The governmental complexities of the Balkan region are richly 
shown by the fate of Constantmople In 1854-6 England and 
Fiance fought the Ciimean War against Russia to keep her away 
from the Mcditerianean In the Russo-Tuikish war of 1878 the 
Russian army was on the outskirts of Constantinople England 
ordered Russia to go back, and Russia obeyed At the end of the 
World War the victorious allies dared not take the city away from 
the Turks but surrounded it with neutral territory under the control 
of the Commission of the straits composed of representatives of 
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Great Biitam, France, Italy, Japan, Turkey, Greece, the United 
States (if willing), Russia and Bulgaria (if and when they become 
members of the League of Nations) Meanwhile in 1922 the leh- 
gious factor showed itself because the Biitish Empire in India was 
threatened with Mohammedan revolution because the Sultan of 
Turkey, the head of the Mohammedan Church, was not given full 
control of Constantinople and also Adiianople, a city that had been 
conquered by the Balkan allies in 1912, letaken by the Tuiks m 
the second Balkan war of 1913, and handed back to Bulgaria at the 
end of the World War 

Meanwhile Constantinople remains as she has been for thousands 
of years, a crossroad of the nations and the natural trade centei for 
a large and rich region This has made her the largest city of the 
Mediterranean woild and promises to keep hei so The lack of 
a decent government has of course prevented much manufacturing 
development that would naturally occur there A Greek or Ar- 
meman jeweler, saddler, or shoemaker is willing to spread his tools 
on the work bench and ply his handicraft in a rented loom where he 
would not dare build a factory Hence factory smoke has not 
spoiled the ancient simplicity of the beautiful city on the Golden 
Horn 

Questions 

1 Why are the Jugo-Slavs a pastoral people? 

2 How has topography developed hatred m the Balkans? 

3 Why is the slow ox preferred to the horse as a draft animal in some coun- 
tries but not in the United States? 

4 How have European jealousies kept the Turk in Europe? 

5 How does England’s Empire in India influence possible solution of the 
Constantinople question? 

6 What good resources for manufacturing do the Balkan countries possess? 
What handicaps? 
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Questions 

1 Why did Russia exceed the United States in rye, but not in corn? 

2 How do climatic conditions give Russia nomadic peoples in the north- 
west and in the southeast? 

3 What natural reasons have kept Russia so far behind England in manu- 
factures? Which has the greater natural resources for manufacturing? 

4 Why does Russia grow flax for fiber and Dakota grow it for seed? (See 
chapter on Textiles and chaptei on United Kingdom ) 

5 Who owned Russian factories before the World War and what effect 
W'ould this have on the lelative value of her exports and imports^ 

6 Why does north Russia have the basis for the production of fine leatheri^ 
(See chapter on Leather and Rubber ) 

7 How docs the surface of the country encourage transportation and how 
has it encouraged the growth of the empire? Compare with Balkans in tins 
respect 



CHAPTER XXXII 


THE NORTH MEDITERRANEAN LANDS 

If South Caiolina, Georgia, Alabama, and Mississippi happened 
to be four peninsulas jutting into the Gulf of Mexico, no one would 



Fig 268 — ^The donkey, servant of the peddler of Amentan oil m Poitugal 
(Standard Oil Co ) This wasteful pack transportation is used to a surprising 
extent in Spain and Portugal, and often where toads do not lequiie it 


think of giving each of them a complete description, because in 
many respects they aie all alike The same is tiue of the Iberian, 
Italian, Greek, and Asia Minor peninsulas. They aie bathed by the 
same Mediteiianean, have the same climate, and therefoie great 
similauty in products despite the great difleience in then history. 

S12 
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The prime fact to remember about these lands is that they 
have a wintei lain, a mild winter, and an almost lamless summer. 
This limits then extensive giani growing to winter giams chiefly 
wheat and barley (see chapter on Cereals), In addition to these 
wintei giains agncultuie depends fust on iriigated patches w'heie, 
in some little valley, water can be obtained Where this can be 
had the hot summer permits the growth of rice and corn, but 
like wheat, the supply of these is nowhere sufficient for home 



Fig 269 — Herd of goals waiting to be milked at the door of the customei, 
Granada, Spam 


use Corn, being the cheapest of the grains, is extensively used 
as food — even cold corn bread, soggy at that, is relished by mil- 
lions because they have nothing else and aie used to it. 

The next dependence of agriculture is on drought-resisting 
crops that can yield without irrigation or summer lain The 
dry summei limits alike the agricultural land and the forest land, 
and leaves a large proportion of land foi pastuie, but this same 
drought, of course, leaves the pastures brown and dead except 
on the higher mountains ivheie the rainfall is greater The animals, 
like the crops, therefore tend to be of the drought-resisting soit 
In place of the horse we find the mule and the ass, especially 
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noted for then ability to survive coarse and scanty faie (Fig 
268) Spam has tliiee donkeys and mules to one horse and exports 
the best breeding asses in the world In place of the cow, the milk 
goat is a inoie common milk animal because it can get along with- 
out the green pastuie Bushes suffice foi it (Fig 269) 

The olne is one of the neatest adjustments to the environment 
It survives the drought because it is deep-iooted and evergreen, 



Fig 270 —Land near Granada, Spam, mined by erosion The gullies are 
200 feel deep The shiny places on lop arc all thal remains of Iho original 
surface 


With a leaf hairy below and glazed above to check evaporation It 
yields an oil that keeps for yea?s and replaces butter and fat bacon 
in a land that is not well ecfuipped to keep either cows or pigs It 
is the gieat butter substitute and fat food of tlic Mediterranean 
climate and some fat food is necessary to health The olive grows 
eveiywheie and thuves in poor and stony ground It is small 
wonder that the ancient Greeks called it God given. It lives 
for centuries, and in Spain it covers as much ground proportionally 
as does wheat in the United States, The Spaniaid makes more 
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pounds of olive oil per capita than we do of buttei in the United 
States The olive is a tree crop, a crop type of which the Meclitei- 



Fig 271 — Part of the same slope as that m Fig 270 , sleeper than a house roof, 
but, protected from erosion by oak trees This forest is used as a lange for 
hogs which fatten on acorns from the oak trees shown m picture 

ranean lands make great use “The almond is high in piotein, 
the gieat factor in meat The walnut is high in both piotein and 
fat, the oil of the olive is more nutritious than butter and far 
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more nutritious than any flesh of animals The fig is a leal food, 
containing some protein and much carbohydiate, and a greatei 
amount of nutiiment pei pound than biead.” ^ The giape is a 
deep-rooting water seaichei, so that wine pioduction comes 
natuially into impoitancc along the Mediteiranean 
All of these countiies have been historic for o\er 2,000 years 
All have suffered gieat wasting of resouices (Fig 270), and all 
are overpopuLited in compaiison to Ameiica and in relation to 
theii resouices Being scantily forested, brick and stone are the 



Fig 272 — Underground houses Thousands of people live m such homes in 
dr\ and Ueeless southeastern Spain 


universal building materials^ (Fig 272) All aie without coal, 
and fuel is therefore scarce, suffering fiom cold is common in 
“sunny” Spam and “sunny” Italy Being devoid of coal and 
ineagerly supplied with water-power (because of summer drought), 
the development of manufactuies has been greatly letarded and 

^ From “ The Agriculture of the Garden of Eden,” by J Russell Smith, in 
the Atlantic Monthly, August, 1914 

“The Italian earthquakes aic so destructive to life because a common 
tyjie of dwelling has aiched masonry roofs and ceilings which crush the 
accupants 
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the heavy emigration from these countries to lands of gieatei 
lesources and oppoitumty is most natuial 

The heavy population and the climatic limitations on the 
animal industries make meat scarce Italy has but i6 pei cent 
as many cattle as people (compare the United States, see Animal 
Industries), and many of these aie oxen The ox is the commonest 
work animal of the north Mediterianean The scarcity of piotein 
food m the foim of meat and milk causes the people of the Mediter- 
ianean to tuin, therefore, to the cheaper forms of peas and beans. 
The gi am or chick pea is said to be the leading article of diet m 
Spam, and is also greatly used by other Mediterranean people, 
including those of Morocco, Algeria, and Tunis, whence it is car- 
ried by caravans into the desert in exchange for dates In the 
agriculture of the eastern United States we have no substitutes 
(except navy beans, lima beans, and meat) for the chick pea and, 
Its partner, the feve or French bean Both can survive some 
freezing and, like wheat, grow in the open rainy Mediterranean 
winter and iipen in the beginning of the lainless summer These 
plants are priceless to such lands. Lentils, vetch, and lupine, 
other pod-bearmg pulse plants somewhat like our peas and beans, 
are much grown through all Mediterranean countries, and from 
the Isle of Cyprus there is considerable export of the flat beans 
of the caiob tree, a legume It is often called locust and is widely 
used throughout Mediterranean lands as a substitute for oats 
m horse feeding and is said to have been the food of John the 
Baptist in the wilderness 

The north Mediterranean countries are all mountainous, a 
condition which limits their agriculture, but they contain many 
little valleys protected from north wmds by the mountains and 
warmed on the south by the sea, thus much favored for the growth 
of early vegetables (Fig 274) The northern mountains which 
protect ‘ every one of these peninsulas from north winds combine 
with the nearness of the Mediterranean and the Atlantic to give 
winteis that are much wanner than our American winters in the 
same latitude See what American cities are in Mediterranean 

1 The influence of mountains is surprisingly shown in the Crimea (peninsula 
in the Black Sea) Its central mountain mass causes the south slope to be so 
warm that oranges are grown for market What American cities have this 
latitude? 
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latitudes Where tiansportation to noithern markets is good, 
as in Spam, Poitugal, and Italy, this gives rise to a trade with 
north Europe like that from Floiida and California to noithern 
cities 

Spain and Portugal. Spam and Portugal depend on agii- 
cultuie moie than does Italy, yet Spam does not have enough 
wheat or corn to feed her people Some corn is raised there with- 
out iiiigation, but the yield is not high The cattle and hogs 
of Spain are only one-tliird as numerous per capita as that in the 
United States, but her sheep are three times as numerous Dry 
pastures like those of the Mediterianean are suited to sheep better 
than to cattle Both of these countries have large possibility 
of incieased agricultural production Then backwardness aiises 
chiefly from the fact that men of abihty cannot attend to industry 
without losing social position The Spanish and Portuguese have 
ruled subject empires i so long that only military and official 
positions are consideied honoiable, and if not in office, one must 
at least be at leisure Respectability demands that the gentle- 
man must be at the cafe, wliich is his club, and his estate is m 
the hands of the ignorant Thus scientific agriculture is still 
waiting to be introduced into much of these natuially iich countries. 
When one consideis land, labor, and markets, the Iberian Penin- 
sula offers some of the most wonderful openings in the world 
to the enteipnsing scientific agiiculturist. 

The people must woik for low wages, because, through ignor- 
ance and had methods, then output is small. At the beginning 
of tlie century coik forests in central Portugal were being grubbed 
for the lemoval of undesired bushes by gangs of women from 

* Spam got vast empires by discoveiy m the Columbian epoch At the open- 
ing of the igth century she had more than half of the West Indies, much of the 
western United States, all of Mexico, Central America, and South America 
except Brazil, also Florida and the PliDippines In a century it was all gone, and 
sad mdeed was and is the phght of the Spanish ruling class which has nothing to 
rule, cannot work, and is soiely m need of some money. The Spanish people m 
their poverty and ignorance (only one-third of them can lead) are suffering from 
hunger, cold, pain, and needless sickness and poverty because of the want of an 
idea, the idea that it is respectable to work All this is proved by comparmg 
them with the Danes — diligent, comfortable, patriotic, educated, and the half 
of them with money m the savings bank. 
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the more populous Opoito distucl They woiked for $3 per month 
and then board, slept on piles of evergieen buisl) around the cential 
fire in a big circular hut, and ate nothing hut coin-meal mush, 
fifteen parts meal to 
one part olive oil They 
had all they wanted 
of it and It was better 
than they were used to, 
for they went back to 
their little fauns m the 
spring fattei and 111 bet- 
ter condition than they 
came This occurred on 
the very edge of large 
expanses of good but un- 
tilled land 

The railways of Spam 
and Portugal, the banks, 
the factories, the mines, 
and many of the landed 
estates usually belong to 
the foreigners — English, 

French, G e r m a 11 — ^b e- 
cause tlie foieignei has 
been willing to woik 
while the Ibeiian gentle- 
man could not At the 
outbreak of the war of 
1914 laige hydro-electnc 
works being constructed 
by English and American 
engineers near the Pyre- 
nees were discontinued because the money supply, which came 
from France and Belgumr, ceased. 

The chief exports of Portugal are wine, sardines canned in oil, 
and cork Cork is the outer baik of one of the oaks which lives 
for a century or two, and can be stripped of its baik, worth $75 
pel ton, every 9 or ro years (Fig 273) It is an excellent croji 
for the absentee landlord because it requires almost no care. 



Fig 273 — Stripping cork m Portugal 


520 


FOREIGN COUNTRIES 


It has probably helped to make the absentee landlord He is 
further aided by the fact that these oaks and the evergreen oak 
(ilex) yield acorns which automatically produce half the pork 
of Portugal, since the hogs range the forests and eat the acorns, 
thus harvesting the crop and feeding and fattening themselves 

Spain also exports cork especially from her southwestern and 
northeastern provinces, and from the fertile and irrigated shore 
plains by Cadiz, Malaga, Almeiia, and Valcenia theie is a great 
export of oranges, grapes, laisins, onions, wine, early potatoes 
and other vegetables by steamer to tire North Valencia oranges 
(irrigated) are famed The agriculture on these favored plains 
is veiy intensive and is well earned on by small piopiietois who 
produce seveial crops a year 

Aside from agiicultuial produce and fish, the chief exports 
of Spain are minerals from the foreign-owiied mines, iron on the 
Biscay shoie at Bilbao, quicksilver at Almaden, and copper and 
sulphur at Rio Tinlo Spam is rich in mmerals, as is Portugal, 
but both aie backward in developing them. Barcelona, the capital 
of Catalonia, is the chief port and a hustling manufacturing city 
with a growing export of textiles The people of Catalonia are 
more enteiprising than those of the south of Spam and are so 
democratic that they aie a menace to the monarchy 

Italy has several advantages ovei Spain Her past has left 
treasures that make her a cherished center of travel, and the beau- 
tiful Riviera, the coast of the Gulf of Genoa between the protecting 
Alps and the blue Mediteiiaiiean, is, as a winter lesoit, the com- 
bined California and Florida of Europe. It is a succession of 
hotels and beauty spots tliioiiged by tens of thousands The 
southern Alps with then wonderfully beautiful lakes, Como, 
Gaida, Lugano, and Maggiore, also enrich by drawing the tourist, 
but better than these as a source of human support are the water- 
power iiom the snow-fed Alpine branches of the Po and the irriga- 
tion of the fertile plain of Lombardy wntli its waters Turin and 
Milan are manufacturing centers, using hydro-electiic power 
to turn the wheels of their machine shops, cotton spindles, and 
silk looms. Italy develops a million horse-power of water power 
and may develop three or four million. By comparing these 
figures with United States and Canada we see again the poverty 
of Italy, a nation that has not the resources to be a great power. 
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The Alpine streams furnish water for succulent pastuies and 
hay crops, as many as nine per yeai m some places These are 
lesponsible for the famous Milan butter and for the few biands 



of Italian cheese that aie well known in many countries of the 
world One of these, the Parmesan cheese, is made of goat’s 
milk. Cheapei cheeses are imported into Italy to feed her own 
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people just as the Dutch and Danes import oleomargarine fiom 
Chicago foi their own use and sell the butter tliat they 
make 

The mild climate of the level and fertile Po Valley is favorable 
to the mulbeity tree, upon the leaves of which the silkworm feeds. 
Silk glowing lequiies much cheap hand labor and the density 
of population in this district has given it the silk-iaismg leadership 
of Europe, although the amount of raw silk produced is not great 



Fig 275 — Italian wheat fields planted with trees which serve as vine sup- 
poits The trees aio kept cut baik except two long branches which arc tied 
to those o£ adjacent trees Land is prepaied and ciop cut by hand, 


when compared to Japan oi China. About nine-tenths of the 
Italian silk manufactuie comes from the district around Milan. 
The intensity of Italian agriculture is attested by the glowing 
of Avheat and other giams between the rows of mulberiy trees, 
and the training of giapevines upon the outstretched limbs, thus 
obtaining three crops fiom the same land 
Italy depends more upon giapes and wine growing than does 
any othei nation. The limestone hills and dry smninei permit 
giapes to thrive better than most other ciops (Fig 276), and they 
aie giown in all parts of the countiy Vineyards cover not less 



CHAPTER XXXIV 


THE OLD WORLD DESERT AND THE DESERT’S 

EDGE 

The tiade winds sweep equatorwaid fiom latitude 30° to 35° 
noith and south to about latitude 10“ to 15° They get wairper as 
they go, and if they come off of the land, they aie diying, almost 



Fig 285 — Bedouin home Tent of camel’s hair Flowing robe of home- 
spun wool Basket of palm leaf fiber The woman is tinning the family mill 
Fence of thoins at light to keep the animals out 


lainless, winds Thus sand dunes aie blowing into the sea at the 
west point of Africa and the dreaded Sahara envelops the whole 
width of that continent and the desert is continued (eastward 
across Asia) by the deseits of Arabia, Mesopotamia, Peisia, Af- 
ghanistan, Tians-Caspia, Turkestan, and Mongolia It goes on 
to the vicinity of Pekin w'here the mountains of Chih and Man- 
churia shut out the moisture-beaimg monsoon winds fiom the 
Pacific Thioughout that almost inconceivably long stretch of 
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4,000 miles in Africa and 5,000 miles in Asia, theie is an envuon- 
ment of great uniformity which by its seventy holds man m an 
iron-bound contiol Eveiywhere in tins g,ooo miles man lives by 
means that aie gieatly similar Heie is the oldest social oiganiza- 
tion known, that of the Bedouin (Fig 285) and here in the valley 
oases of Eg)'pt and Mesopotamia aiose the hist lecoided civiliza 
tions. 

Heic and there throughout the deseit and especially near its 
edges aie oases where springs break foith, or giouncl watei comes 



Fig. 286 — Desert edge vegetation, Turns Rainfall s to 10 incheb per year 
Bare giound with scat tered bushes edible for sheep, goats, donkeys, and camels 


near the suiface, or where streams flow in fioni regions of bettei 
rain as in Egypt and Mesopotamia This water supply gives 
iriigation which, with the blazmg sun, pemiits the world’s most 
intense and productive agriculture This supports oasis, village, 
and town population. No part of the desert is entirely rainless, 
and some of it has scanty vegetation (Fig 286) which permits a 
little occasional pasturage. This inci eases in amount on the desert 
margins, and is finally interspersed with patches of land which will 
laise a little barley in good seasons This northern deseit’s edge 
partakes of the character of the Mediterranean climate The lain 
falling in the winter suits barley — ^where theie is enough of the 
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ram The pasturage on the desert edge supports the same eco- 
nomic and social type, the nomad— -Bedouin, Kurd, Kiighia, Turko- 
man, Mongol, Afghan — according to his location. 

The nomad, always facing starvation and other dangers, always 
on the move to find pasture, has been constantly schooled by his 
environment m the two great resources of the fighter— courage and 
transport. The environment has also given him hunger, a great 
motive to war or to plunder “No episode in all the history of the 
land has been so common as the raid of the nomads (Fig 287) 



Fig 287 — Wall around Sfax, Tunis, built as a defense against the desert 
nomads before they wcie reduced to order by the French 


From the treeless expanses they swooped down upon the dwellers 
of the oasis, and drove them forth The roving nomad was always 
strong in attack, the dweller in the date garden was always easy 
prey One cannot rightly guess the extent of the aeons during which 
human history in southwest Asia and north Africa consisted of one 
long and essentially unvaried series of captures and possessions of 
the oasis gardens, these captures being followed by yet othei cap- 
tures and expulsions at the hands of other hungry victors ” ^ 

The influence of this environment on the nomad's idea of moral- 

1 From “The Agriculture of the Garden of Eden,” by J Russell Smith, in the 
Ailanhc Monthly, August, 1914, p 257. 
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ity is interesting evidence of the geographeis’ claim that enviion- 
ment makes man 

“Whdt IS an Aiab to do when Ins camels, his sheep, his wife, his chil- 
dren, and himself aie all suOeiing the pangs of hunger^ The only resouice 
under such ciicumstances is plunder The man ivho is starving has little 
thought of light or wrong To have such thoughts would seem to him 
fatal If consideiations of humanity or any other moial idea prevent 
him from engaging m raids upon the tribes around him, the doom of his 
family is sealed, foi his children die of hungei Thus through the thou- 
sands of yeais since Semitic nomads fiist lived m Aiabia, the hard condi- 
tions of chmate have steadily weeded out all who withheld their hands 
from violence 

‘‘The man who would succeed and who would keep his childicn m 
health must not only be icady to commit depiedations and be utterly 
dishonest according to our standaids, but he must also be stiong in the 
endurance of heat, thirst, and the wcaimess of long rides, unfortunately, 
however, he has little need of steady industiy or ol stieiigth to endure 
long physical labor In a word laziness according to our definition of the 
word, IS no groat disadvantage provided a man is able to summon up his 
powers in a crisis when the camels have stiayed fai away, when they have 
been driven off by raidois, or when the man himself goes on a foray. 
Hence the Arab is lazy as well as utterly disregaidful of the commonest 
principles of honesty Just as he thinks of laids as a part ot the oidinaiy 
routine of life, so he thinks of steady woik as something scarcely to be 
demanded even of women and fit only for slaves ” ^ The career of the 
Arabs in Spam under another enviionraent is an interesting contrast 
With good valleys and watei to irrigate them they established and main- 
tained lich cities, splendidly tilled farms, developed science, umveisities, 
ait, aichitectuie, law, and stability, having foi a time the highest civiliza- 
tion in Europe 

The nomad lives chiefly on barley bread, milk, cheese, and meat 
and dates which he buys at the oasis. Being a lovei he is m a fine 
position at intervals to trade wool, skins, animals, or homespun, for 
dates at the oasis, barley on the edge of the desert, or weapons 
at the poits There is no hurry Nomads often stop for a time, 
raise a crop of barley, buiy it for future use or load it on the camels 
in camels’ hair sacks, and proceed 

Aside fiom the beasts of burden, the goat is the commonest of 

^ From “The Arabian Desert and Human Character,” by Ellsworth Hunting- 
ton, Journal of Geog , Jan,, 1912 
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the nomads’ animals Algeria had four million and Turkey i6 
million before the World Wai, the whole world but 113 million 
Cows aie rai e except in the oases, but fat-tailed sheep are common 
The beasts of buiden aie varied Throughout the arid region fiom 
Moiocco to Pekin the mule and the donkey, the shoit-distance 
buiden beaiers, climb tlie hills thread the mountain passes, browse 
on the and plains in companionship with the camel, which braves 



Fig 288 — ^Olive covered lull in Kabylia, northern Algeria 


the wolst desert, tlie ox that diaws the cieaking cart, and the horse 
that beais the pioud chieftain 

The oasis life is easy, especially west of Persia, because of that 
wondeiful engine of production — the date tiee. 

“Now, as for the last five or ten thousand seasons, the date-tree owner 
begins Ills year’s work in the springtime by climbing Ins tall tiecs to 
feitilize their blossoms The ascent is easy because of the natural steps 
furnished by the nolchmgs left by the stubs of the leaves of past years 
The blossoms of the fruitful female palm are fertilized by a dust of pollen 
shaken fiom a sprig of male flowers in the hand of the husbandman This 
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economical device peimits a very small piopoilion of male trees to suffice 
and the garden can be filled to crowing with the productive female 
trees Once the blooms are feitdized, little moie is done foi the tiee but 
watering at lathei fiequent intervals, and this is often a hght task, the 
mere diversion of a stream Many of the palms are cultivated only 
one year m three, but with this small labor they are heavy yielders The 
open feathery palm leaves permit much hght to filter through, ixi that 
oranges, figs, and apricots giow beneath the palms, and gaiden vegetables 
can grow among these lessei fruit tiees The vegetables pay the cost, the 
rest IS profit, hence the oasis garden sells for a very high puce (Fig 290) 

“Thus the date gaiden leads all other kinds of agriculture m the 
amount of food produced, and this tree merits the title of King of Crops. 
Small wonder that the prehistoric Semite called it sacred Pound for 
pound, the date is as nutritious as bread, and when the harvest is weighed, 
it IS three- to twenty-fold that of wheat After a score of years or less, 
the best wheat lands are exhausted by continuous production, but we 
know that certain oases have yielded dates regularly since they were 
visited and described by Roman writers, a score of centuries ago They 
are today so prized that the Arab owner will refuse $5,000 m gold for an 
acre of good date garden. Its yield wariants the valuation In May 
the oasis housetops beside the date garden are coveied with drying 
apricots, in July and again in September the figs are drying, in late 
autumn comes the great event of the year, the date harvest 

“The surplus dates are sold to caravan traders, who bring barley for the 
coarse loaf, animals for meat, and manufactures from over the sea. Since 
the house of sun-dried bricks is small, and keeping it clean is no necessity, 
the secluded and unletteied woman has plenty of time to run tlie ancient 
spinnmg-wheel, and hand-loom ” 1 

We have heie the basis of the whole oriental rug business. The 
oases east of Mesopotamia differ only in the absence of the date 
tree, and the greater use of grains, so that throughout the whole 
arid region we have pastures producing camel’s hair, goat’s hair, 
wool, and nearby, the dense oasis populations, living the life that 
preceded Abraham, and with nothing much to do but spin and 
weave and work leather. Further than this the valuable rugs and 
other fabrics can stand transportation any distance, anywhere by 
caravan, and they keep, with care, for centuries. 

In north Africa is yet another type of interesting native life, that 
of the Berbers. 

^ “The Agriculture of the Garden of Eden,” by J. Russell Smith, Atlantic 
Monthly, August, 1914, p. 258. 
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“The economic service that tree oops can rendei is well shown by the 
ancient Berbers who still hve m the mountain territoiy of northern 
Algciia They were never conqueied by Roman, Goth, Vandal, Arab, 
or Turk They made their first obeisance before the fireaims of the 
French, 1857-61 Through all these millenniums they have lived in their 
populous villages perched high on the tops of steep hills (Fig 288) ^ 
Around them in all directions is a zone of trees, with pasture higher up, 
beginning at about three thousand feet, and the oft-conquered open 



Fig 289 . — Oil press, oil mill, barley, and native on the outskirts of a Berber 

village. 


valleys below Heie foi unknown; ages the Berber has lived among and 
from his tiees (Fig aSg) 

“There aie foui staples of life in Kabylia — dried figs, olives, bread, 
and meat For miles and miles and miles there is one unending succession 
of villages set 111 this open forest of figs and olives (Fig 288) Here and 
there the better spots are picked out for gram fields and a few caiobs are 
grown to spice up the donkey’s diet of straw, and make a tidbit for the 
children (St John’s bread, we call it) The sheep and goats which pasture 
beneath the trees furnish an occasional boiled or broiled joint and the 
much more impoitant wool for the inclusive flowing robe of Arab style 

* Ic IS such tribes as these, and the dwellers in yet nioie difficult fastnesses 
that make so difficult the campaigns in Morocco where Fiance and Spain sent 
many unhappy expeditions between rgoS and 1924 Being nearer the Atlantic 
there is much good gram land m Morocco 
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A diet of dried figs, coaiso bread, olives, oil, and occasionally meat, may 
seem to us somewhat monotonous, but it has long suppoited a vigorous 
race A recent American agiiciillural explorer, Mr Thomas Means, 
states that the population of this region is twenty-five times as dense 
wheie tiec crops are the chief dependence as it is where the same people 
make their living on the same lulls by depending upon the giaiiis and 
grasses ” 


North Africa. With European rule western industiy is pro- 
jecting itself into the midst of this native life at several points 



Fig 290 — Road in the dale growing oasis of To^eui Donkeys hauling 
loads of inanuic to and alfalfa fiom tin. gaideiib 


The Fiench have conqueied and colonized Algeria and Tunis. 
They aie conquering Morocco and the Italians aie coiiqiieiing 
Tripoli, a task made difficult by the mode of life prevailing theie. 
Half a million nomads oi less m Tripoli have been haider for Italy 
to conquer than would have been 50 million oasis dwellers When 
the aimy goes to attack, theie is no one there After it has camped 
two months and grown weary with waiting it is suddenly attacked 
at dawn by a force of fighting fiends. The success of the defenders 
was so good that aftei 15 yeais, 1907-1922 the Italians gianted 
Tripoli a foim of self-government that is almost independence 
The immediate shore region of noith Africa west of Tiipoli 
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is possessed of the true Mediteiranean climate and all that goes 
with it The shoie plain and the north slope of the Atlas has 
enough winter rainfall to grow wheat, olives, and wine, as do 
the lands on the other shore of the Meditenanean. Wine exceeds 
all the other exports. These crops the Fiencli colonists are growing 
largely with native labor, and along with cork, wool, and skins, 
they are the impoitant exports The southern location also 
enables Algeria to export potatoes and other early vegetables, 
and manges, to France and north Europe Politically Algeria 
IS a part of France and has one-eighth as many people. 

Tunis, which was foi Rome an impoitant source of supply 
for wheat and oil, is still exporting both and is having rapid ex- 
tension of its olive orchaids The excellent quality of Tunisian 
olive oil has recently led American buyers to impoit it direct, 
instead of through French and Italian 
middlemen who “blend” it with 
cotton-seed, peanut, and other oils 

Several French laihoads, largely 
military in their, purpose of construc- 
tion, have been built across the Atlas 
mountains and into the edge of the 
Saliara in both Algeria and Tunis 
This is stimulating the date trade 
from the oases which had before de- 
pended upon the camel Theie is a 
little trade across the deseit, employ- 
ing about 30,000 camels, but it is in- 
significant for two reasons the great 
danger of robbeis, and the inci easing ease of reaching the Sudan 
from the South 

Egypt, with an area of 350,000 square miles and a population 
of 13 million, IS now as it has been for most of the last 7,000 years, 
the world’s greatest oasis But for the Nile it would be all desert 
The cultivated and settled area, consisting of the Nile Valley and 
the Delta is only about 12,000 squaie miles, most of it a narrow 
strip a thousand miles long and one to nine miles wide It has 
the Sahaia climate, hut is irrigated by the Nile, fed with rains 
in equatorial Africa (Fig 291) The great advantage of this 
annual irrigation by providence made an easy food supply which 



Fig 291— The Nile delta 
surrounded by the desert shown 
in dots One of the fiist oases 
in the world with a close coun- 
terpart in the Imperial Valley 
of California 
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enabled the Kings of Egypt to build the pyramids when our 
ancestors were living the life of a primitive people m an unknown 
place. The country was of late a British piotectoiate foi many 
yeais, but in 1922 pioclaimed its independence and became a 
separate kingdom but England still has some influence in the 
government Under the continuous heat, sunshine, and iriigation, 
the Egyptian faimeis legulaily get two or three crops a year, 
wheat and bailey in the winter, cotton and lice in the summer, 
and rice, corn, millet, and vegetables in the autumn. There are 
excellent resources to giow sugar, but Egypt plays an unimportant 
r 61 e m this respect because her population of 930 per square mile 
of utilized land demands rice, coin, and beans, and clover for 
the woik animal, wheieof the acreage far exceeds the sugar acre- 
age 

While the Nile Valley of Egypt is good for sugar, it is without 
question the best large cotton field in the world With alluvial 
soil of the Delta fertilized annually by the flood waters, with 
almost continuous sunshine and a climate in which there is a 
steady rise in temperature from spring to summer and a steady 
decline from summer to autumn, this valley produces 500 pounds 
of cotton per acre, which is double the yield of any other country 
Unfortunately, its area is not great The quality of Egyptian 
cotton, owing to its long, strong fiber, is better than that of any 
other except Sea Isle. It commands a high price, and the produc- 
tion, which covered 1,350 square miles, or one-seventh of the 
cultivated area m 1885, increased to 2,920 square miles in 1922, 
an area greater than that of any other crop and covering one- 
fourth the fields of Egypt Cotton is there a lecent industry and 
can only be grown by frequent iriigation, which has been possible 
only since the introduction of modern engineering devices under 
European management (Fig., 292). The ancient native method 
of irrigation was to let the river overflow the land at the time 
of the flood. The water was caught in ponds or basins and held 
there until it soaked into the ground leaving its thin but restoring 
layer of rich yellow mud Seeds of gram, beans, and vegetables 
were sown m this mud and produced a crop from its soaked earth, 
only one crop a yeai. 

The greatest of the British efforts at cotton extension is the 
building of the Assuan Dam, completed by the British in 1902 
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at an expense of $125,000,000 It holds back vast quantities 
of water from the season of flood until the time of need and permits 
irrigation at all seasons Flooding of the Nile has annually spread 
a layer of mud over the Egyptian fields, permitting continuous 
ciopping for many centuries without any other feitilization 
Already there is complaint from the natives that the fields of 



Fig 292 — Lifting water by the rockei piocess in Egypt One of the 
laborious processes by which the Eastern peoples get water to then crops 


lower Egypt are declining in fertility since the Assuan Dam shut 
off some of the floods and the mud 

We see the stubborn conservatism of the oriental agriculturist 
in the surprising fact that even in Egypt highways are little used, 
and that the donkey and camel are the chief means of carrying 
produce to the lailroad and the steamboat introduced by the white 
man but used by the native. 

Arabia, Palestine, and Syria. Most of Arabia is desert, so ab- 
solute that it cannot be crossed between Damascus and the Indian 
Ocean. So far as known but two white men have made the journey 
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fiom the Red Sea to the Peisian Gulf since Roman times In 
the extreme southern point is Yemen where mountains near 
the sea make a httle area moist enough to be the home of Mocha 
coffee Heie the shade-lovmg coffee tree has the advantage of a 
mist, which anses on the lower plain almost every morning in the 
year and toward noon envelops the coffee-planted slopes in a haze 
which keeps off the full rays of the sun and also gives the proper 
moisture for the good development of the plant and the produc- 
tion of its seeds 

The fine quality of this Arabian coffee is due chiefly to the fact 
that it is caicfully pieparcd, most of the crop being bought on 
the trees by Tuikish and Egyptian merchants who personally 
superintend the haivest The amount of coffee grown in Yemen 
is much smaller than that which is sold undei the name of Mocha 
and it IS much smaller than the demand. In Yemen coffee is purely 
a money crop, and is not used by the natives, who drink a decoc- 
tion of the dried hulls. Only a small proportion of the Yemen 
land suitable foi coffee is planted to that ciop. Most of it is in 
dhurra, a grain resembling millet, which is the chief food of the 
people. 

In the center of Aibia is an upland with more ram, and the 
streams that flow away from it water many populous oases hidden 
away far in tlie inteiioi little influenced by any rulers of the coast. 

The northern part of the east coast of the Red Sea has become 
the independent Arab kingdom of Hejaz, wheie the Arabs are 
tiyiiig to have a kingdom all to themselves as the Turks are in 
Anatolia. 

Some oases on both sides of the Arabian Desert yield dates, 
particularly at Oman near Maskat, where they are an important 
export. 

The Arabian horse, choice pet of the sheik or chieftain, spiang 
into hterature from the Ciusades On the lace course he is not 
so swift as the more caiefully selected English breeds that are 
m pait descended from Aiabian stock, but he is an animal of gieat 
endurance 

Palestine and Syria are a fringe between the Mediterranean 
and the Arabian desert which holds sway beyond Jordan. They 
are much like Algeria or Greece, lands of wheat and bailey, olive, 
wine, sheep, goats, and donkeys. 
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The city of Damascus is a kind of little Egypt. It stands in 
and IS fed by a fertile plain watered by streams flowing down from 
the east slope of the Lebanon Mountains to lose themselves in 
the desert. 

Both Palestine and Syria have been much disturbed since 
the Woild War chiefly by the continued trouble made by the 
Arabs who did not approve of the Pans peace plans. 

The legion around the head waters of the Tigris and Euphrates 
is but an and pasture like the highlands of Aiizona or New Mexico 
The methods and the ditSculties of the live-stock industry m this 
region aie shown by the following exempts from a United States 
Consular Repoit from Harput, Asia Minor (June 17, 1911) 

“A gieat portion of the cattle, sheep, and goats are owned by nomad 
tubes of Kurds that wander about this whole country with their flocks 
and herds This last wmtei, however, was the most severe ever known 
in this country. The snow extended south even down into the sub- 
tropics, and over this wintei -grazing land the snow was several feet deep 
and lasted throughout the entire winter The people were helpless to 
provide against such conditions There was no food procurable for the 
live stock and little for the inhabitants, 20 per cent of whom and 70 to 
80 per cent of the live stock starved to death 

“Almost 300,000 head of sheep, one and two years old, were being 
driven from Suleimama, Kerkook, and Mosul toward Aleppo and Alexan- 
dria (Syria) to be shipped to Alexandria (Egypt) foi mutton, 90 per cent 
perished en route.” 

Since that date there has been a single snow fall of 40 inches 
reported foi Jerusalem showing what tricks the weather can 
play 

Mesopotamia. The flood plain of the Tigris and Euphiates, 
the site of Babylon and Nineveh, and the seat of many empires, 
has at times been a better oasis than Egypt. It has lam waste 
for several centunes since the Tuikish conquests. The large 
and prosperous community, depending upon one irrigation canal 
for its very life, was a particularly easy victim for the Turk m 
the exercise of his genius for misiule. The farmer depending 
upon rainfall had at certain times certain crops that could be 
taken, but it is reasonably easy to keep enough to save life The 
herdsmen may get out of sight with his flocks, as the centuries- 
long strife of Bedouin and Turk attests, but the band of Turks 
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at the head of the irrigation canal held over the heads of the 
irrigationists the powei of life, death, and all exactions, Hence 
the desolation and unused possibilities of Mesopotamia with a 
fine navigable iivei flowing through its wasted midst fiom Bag- 
dad to the Peisian Gulf. In Decembei, 1913, an Eiiglish-built 
dam and a reconstiucted iirigation canal were opened to serv- 
ice, thiough a concesssion granted by the Young Turk Govern- 
ment which was then in control at Constantinople During the 
Woild Wai Mesopotamia was conqueied by British troops and 
has become an independent state, the kingdom of Iraq under a 
British mandate The valley is as good as it ever was and will 
make a home foi millions. Some of the canals of the ancients 
only need repair. Persia owns a part of the lowland and pro- 
duces largely of dates shipped by steamer from Basra on the 
lower Euphrates whence we get most of our supply 

Added interest is being taken in Mesopotamia because of 
the recently discovered and very piomising oil fields near Mo- 
sul. Theie has been keen rivalry for concessions. The English, 
anxious for a source of cotton under their oivn control, are also 
looking to these hot valleys for a future cotton supply. 

Persia, with an area of 628,000 square miles and a population 
of 9,500,000, and Afganistan with an area of 245,000 square 
nules and a population of 6,380,000, aie high and plateaus with 
scanty pasturage and occasional oases, connected by long and 
difficult caravan trails Most of the Peisian population lives in 
densely peopled iriigation settlements where some stream fed by 
mountain snows flows down with water enough to irrigate a plain 
at the foot of the mountain. This is much like Damascus or Salt 
Lake City. Like these two also, the Persian settlements are sur- 
rounded by vast and pasturelands, and ovei these Kurds, Arabs, 
Turks and other nomads follow flocks. Skins are a natural ex- 
port. This is also a natural setting for the lug mdustry in both 
tent and town. Some of the oases pioduce silk and opium, marks 
of intensive agriculture. 

Persia possesses a little of the Mespotamiaii lowland, rich, oily, 
irrigable, accessible to ships. This small section accounts for the 
leading exports of Persia, petioleum, cotton, and fruits, chiefly 
dates fiom the bank of the great liver. 

Neaily all Asia passed unto the possession of colonizing powers 
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but these countries remained mdependent, suffering from griev- 
ous oppression and misrule and devoid of roads or railroads 
because neither England not Russia dared annex them for fear 
of war with the other. 

Central Asia. The mountainous backbone of Asia, which 
sldrts the northern boundaries of Peisia and Afghanistan, be- 
commg evei higher as it approaches the Himalayas, makes the 
aridity of central Asia more intense than that of Persia. Be- 
tween the Caspian Sea to the upper Hoang-ho, a distance greater 
than fiom Boston to Salt Lake City, he Russian Turkestan and 
Chinese Turkestan. At the bases of the mountains where the 
mountain streams flow out into the plains theie are irrigation 
settlements, depending in size upon the size of the streams. 
Many of them aie older than London, Pans, or Athens, and they 
vary in size from mere hamlets to considerable cities like Kash- 
gar (pop 60,000), Samarkand (89,000), Tashkent (271,000), 
Bokhara (75,000), and Merv, names that are well known in the 
rug markets of the world Some of these plains away from the 
mountains, especially in Chinese Turkestan, are so arid that 
ciossing them is most difficult, but upon the mountains there is 
good summer pasture 

The Russians, after conquering the native states of Turkestan, 
built a railroad about 1,500 miles long to connect these oasis 
cities with the Caspian, and another to connect with Russia 
diiect (see Fig 303). Before this they had depended for ages 
on the slow and expensive caravans The railroad made two 
sudden industrial changes. Cotton and the dried apiicot, which 
had been produced for local use fiom tune immemorial, sud- 
denly found a great market in Russia Within two decades 
after the railway was built, cotton became one of the most im- 
portant money crops from the irrigated fields of the oases which 
are fed by the melting snows of the high mountains of central 
Asia The product, however (950,000 bales, pie-war average), 
was insufficient for the needs of Russia, and there is small pos- 
sibility of Its large inciease because of the very limited areas 
foi which it IS possible to secure water Before the war one- 
fifth of the irrigated land of Turkestan was in cotton, and the 
Russian government was trying to double this by arranging for 
an outside supply of wheat so that the wheat lands of Turkestan 
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could be put to cotton Thib poveity of cotton land shows up 
when compared with Louisiana where about onc-twentieth of the 
area is in cotton, and, with adequate drainage works,, almost 
the whole state, 29 million acies, 45,000 squaie miles, is fit 

The whole of this legion of the Old Woild Deseit and the 
Desert’s edge is very promising as a field foi future mineial develop- 
ment, excepting coal Peace, secuiity, and railroads, however, must 
come first. For instance, railroads in southwestern Tunis bring 
to the port of Sfax hundreds of thousands of tons of phosphate 
lock from low-grade deposits of vast extent Bedouins who want 
some money often come here and work for a while Persia es- 
pecially seems to be rich in mineials, and is starting with a prom- 
ising petroleum development. 

Questions 

1 Why is the desert's edge a natural place foi the production of the hand- 
made rug? 

2 What is the natural basis of conflict between tlie oasis dweller and the 
nomad? 

3 Is the Bedoum a nomad because of his cn\ ironinent 01 because of quali- 
ties withm himself? 

4 Why does the United Stales with much cotton land impoit cotton from 
Egypt v/ith little cotton land? 

5 How have the English incicascd the area and 1 educed the fertility of 
Egyptian fields? 

6 Predict the future of Mesopotamia. 

7 What changes have recently taken place in the character of the exports 
of Russian Turkestan? Is theie any Amencan counterpart for this? 

8 Can you show how Old Testament narratives reflect the geography of 
the lands where the writers lived 



CHAPTER XXXV 


CHINA, JAPAN, AND KOREA 

The monsoon climate. The vast land mass of Asia, more 
than five times the size of the Umted States, gets so hot m the 
summer that the heated aii rises, and air flows in from the In- 
dian and Pacific Oceans to take its place. These are rain-beanng 
winds and they come in from the sea all the way fiom the Indus 
River in western India to northern Japan This three months’ 
rain-beaiing sea breeze is called the monsoon, and it is the most 
momentous single climatic fact affecting the human race, for it 
feeds the half of them In discussing the Mediteiianean lands 
it was shown that the dry summer was a gieat limitation to any 
land The monsoon gives us the opposite, moisture, while theie 
IS heat to make things grow. Because southeast Asia is soaked 
in summei by the monsoon rains, the crops can be grown and 
hence the people are there. In India and southeast of a line 
ruiming from Calcutta to Harbin in Manchuria and in adjacent 
islands live half the people of the entire world Vast Siberia and 
all Asia west of the Indus are empty lands, with scarce 50 mil- 
lions of people Most of this pait of Asia is too dry or too cold 
for great communities, the exceptions being the giain land stiip 
across Central Siberia and occasional small and scattered areas 
elsewhere With the exception of the Siberian wheat lands, it is 
a land in the mam much hke oui and west, where half the area 
of the Umted States has fewer people than some eastern states 

The abundant food supply of the land of summer ram has per- 
mitted dense populations to arise and persist for thousands of 
years. Thus, Cluna proper, which is only one-thiid as large as 
the United States and has half its surface covered by mountains, 
has nearly 300 million people according to best estimates, al- 
though there has never been a census For many generations 
their numbers have been so great that they could support them- 
selves only by diligent labor, in agriculture and in household 
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industiies (Figs 293, 294, 295) As a. result the woik habit is so 
thoroughly established among them that they are among the most 
industrious people of the world, the best of laboieis By their 
thrift and energy and ability to live on little, they are so able to 
crowd out the white races in economic competition that foi mere 
self-protection tliey are excluded by all white nations to whose 
lands they have attempted to emigiate in large numbers The 
aierage size of the Japanese farm is two and one-half acres, of the 



piQ 293 —Intensive agncultuie m China Land completely occupied by 
crops, rendering effective service Soy beans on the dividing lines, rice m the 
paddies, pear orchards on the narrow, raised ridges (I'roin 1’ H. JS-ing, 
“Farmers of Forty Centuries ”) 

American 150 acres. There in a sentence is the argument for 
Japanese migration to the United States 

Isolation and completeness of resource. For several thou- 
sand years China, Japan, and Korea have been a world apart. 
They have the great advantage over all other large groups of peoples 
in having the same written language The Chinese characters 
are to the Mongolians as the Arabic figuies are to the West, 
everywhere understood, but pronounced differently in different 
locahties These peoples have puzzled the West by trying to 
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have nothing to do with us But while they continued m their 
domestic system of household industiy (compaie United States 
Colonial epoch), each community was almost self-supporting. 
In a laiger way this Mongolian legion, even CluiicX alone, is 
almost a world in itself — an economic world 
The sumniei lains of China stimulated agiicultuie, which used 
rich alluvial plains neai the sea, while in the north weie extensive 
deposits of feitile loess, the most indestructible of all upland soils. 
Reaching fioni the latitude of Havana to that of Newdoundland, 
hei foiests langed fiom bamboo and oianges to pine and spiuce, 
her grains fioin iice to wheat, corn, millet, bailey, and lye In 



Fig. 294 — C.in.vls m 718 sqiuuc miles of Cliekuing piovince, China 
Eaeh line lepiesonls <i c.inal (Fiom F II kins, “Fanneis of Foily 
Centuries ”) ,, 


the south was cotton, 111 the center, silk; in the north and west, 
the wool and hides fiom the flocks that loanied the thiee mil- 
lion squaie miles of and and semi-aiid langes in the piovmces 
The mines yielded coal, non, copper, gold, and silvei The care- 
ful husbandman raised pigs and poultry in ■\fast quantities and 
tlie fish supply of sea and river was supplemented by fish cul- 
tuie m which the Chinese have led the world From north to 
south the Gland Canal passed between the latitudes of noithein 
Florida and Philadelphia and connected a set of inland watei™ 
ways probably better and more used than those of any contem- 
poiary nation of iSoo 01 1850 In mileage, these canals probably 
equaled those of all the lest of the world While the domestic 
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system of manufactuiing continued m both East and West, 
and the East was probably doing it bettei than the West, the 
West had little lor China but silvei with which to pay foi tea 
which the West desired, and winch the western niei chants took 
ovei the junk side m the Chinese harbors Naturally China 
wanted to be let alone by those who had nothing for her 
All this changed when the western woild entered the age of 



Fig 29S —Boatload of eggs on Chinese canal Evidence of intensive agncul- 
tiiial mdustiy (Fiom F H King, “Fanners of I'orty CenLunos ) 


science and began the machine epoch. The discovery of petro- 
leum and the invention of machinery, both of which China needs, 
have given to that country the desiie for imports, the basis for 
a foreign trade So complete has been China’s isolation, so thor- 
oughly has she been a woild to heiself, that she has had a set 
of prices all hei g,wn— low prices, so that the low-wage man 
bought low-piiced commodities. A few years ago eggs cost four to 
five cash (two cents, U S. gold) per dozen at Yangtze ports. Eggs 
w'eie five to six and two-thirds cents pei dozen at Shanghai in iqii. 
F H King (“ Farmers of Foity Centuries,” p i8o) found eggs in, 
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eaily April selling, near Shanghai, at 48 cents (American gold) 
per hundred, little chicks, $i 29 per hundred. At the same place 
the wage of a man pei lo-hour day was 24 cents, the price of 
four and one-sixth dozen eggs That is the only accurate way 
to compare wages of diffeient countries 

Peculiar industries. In their long isolation these peoples have 
developed a civilization, an art and an industry distinct from any- 
thing else m the world Then gieat willingness to work, arising 
from the density of population and consequent scarcity of op- 
portunity, has forced them to develop industries requiring great 
labor Of these the production of tea, silk, and rice are the most 
conspicuous 

Tea, and factors affecting the distribution of its culture. The 
usual tea of commerce is the dried leaf of a tree native in the hills of 
Assam, one of the eastern states of British India It is quite hardy, 
standing a frosty climate, thriving m central China and the cotton 
belt of the United States, and many othei places where no tea is 
produced ' The large amount of skillful hand labor requited in 
packing and preparing tea makes it necessary that it be grown m 
regions of dense population with its resultant low wage. This shows 
why the tea industry has not been developed in the United States, 
although it has long been known that the tea tree thrives well over 
an area 100 times greater than all the tea plantations in Asia and 
there has often been talk of growing tea more widely A little tea 
of good quality has been produced near Charleston, S C., for some 
years, chiefly by the labor of negro childien, but naturally the 
industry does not expand m this region of relatively high wages. 
It costs 15 cents a pound to pick tea in South Caiolma and the 
laboreis there have been unable to learn a certain dexterous move 
that pulls a leaf without destroying the bud in the axis of its stem 
To avoid this they pinch it off, leavmg about one-third of the weight 
of the leaf The pluclung of the leaves, especially the young leaves, 
IS one of the hardest things a plant has to stand, hence the tea only 
produces adequately where an abundant moisture supply and a 
warm summer promote growth. Note the excellence of the monsoon 
for this. 

Tea is widely grown in China and Japan in family gardens for 
home use, and is exported from both countries The tea habit of 
the Chinese and Japanese seems to be an attempt to make pleasant 
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the habit of drinking boiled watei — necessity recognized long ago 
by these peoples living on a land laden with germs resulting from 
the density of population and the habit of fertilizing the fields with 
human excrements. After the picking, which is usually done by 
women and children, the leaves aie wilted in pans over a fire They 
are next rolled into balls by hand to squeeze out the sap, and dried 
upon screens, care being taken not to let the hot sun burn them 
After this, they are further diied by “firing” in coppei pans over 
a fire The leaves are then hung up in sacks foi a day, then picked 
ovei, sifted, assorted, and packed by aid of bare feet into tea chests 
for export. In some grades of tea, each leaf is rolled by human 
fingers In Japan the export tea is now largely prepared by 
machinery 

Tea requires fertile soil, well drained but moist, a combination 
of conditions usually furnished best upon hillsides This fact, m 
combination with the large amount of labor required, makes it a 
crop admirably suited for the Orient, where the vast demands for 
food cause the level land to be prized lor rice and grain ciops, and 
make tea growing in terraces upon the steep hillsides fit in admirably 
with the oriental economy The tree naturally grows to 30 or 40 
feet, but m the tea gardens it is kept down to five or six by trim- 
ming 

The best tea in the world is grown by Chinese people m tlie 
island of Formosa, which has belonged to Japan since the Chino- 
Japanese War of 1894 The eastern half of this mountainous and 
forested tropic island is still possessed by tribes that use human 
heads in their religious ceremonies, a habit, resultmg in head hunts, 
that sometimes bothers then neighbors The tea growing by the 
Chinese emigrants of the western half of Formosa is a comparatively 
recent industry 

In the province of Szechuen, one of the western provinces of 
China on the headwaters of the Yangtze River, a poorer quality 
of tea IS produced The province has a very large population, 
estimated at over 16 million, a numbei nearly twice as great as that 
of all Canada. They have supported themselves m that inland 
location for generations by household mdustries and agriculture, 
most of their few exports going down the rapids of the Yangtze 
River to Hankow and Shanghai, but they also send brick tea into 
Tibet It IS made by cutting off 12-inch twigs of the tea tree. 
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roughly drying them m the sun, chopping them up, twigs, leaves, 
and all, sticking all together with rice paste, and then compiessing 
the mass into hard bricks for shipment over the fearful passes of 
cential Asia upon the backs of coolies, mules, camels, and yaks 
The greater ease of carrying this compressed foim ot tea accounts 
for its shipment by caiavan into Russia at an early date 

The greater part of Chinese tea is grown in central China in the 
Yangtze Valley, that of Japan in the southern part of the main 
island 

Silk. Hundieds of species of insects spin cocoons in which to 
pass the chrysalis period of their lives. One of these insects, a 
moth when it is matiue, but most commonly spoken of as the silk- 
woim, makes a paiticulaily hne cocoon, the fibei of which we call 
silk The piocess of spmnmg is veiy similai to that by which the 
spider makes its web, except that the silkworm winds its thread 
aiound and aiound itself, as a result of which it can be easily un- 
wound if the worm is killed — as it may be by loastmg — ^before it 
cuts the thread by eating a hole in the end of the cocoon to emerge 
asjfin adult moth The fibeis are so fine that live are lequiied for 
fine thread, and ordinary silk thiead has ten to twenty fibers. 
Twenty-five hundred cocoons aie needed to make a pound. The 
cocoons aie soaked to loosen the fiber, the ends of seveial 
strands arc placed together and the several cocoons easily un- 
wound to make the thiead of raw silk. This laborious process 
adds greatly lo tlie cost of silk, which is ever the product of much 
labor. 

The favoiite and chief food of the commeicial silkwoim is the 
leaf of the white mulberry, and the Japanese mulberry orchards 
cover 1,000 squaie miles and gives rise to the chief expoit of the 
Empne. One-sixth of the Japanese families pioduce silk The 
eggs of the adult moth are carefully collected, and upon hatching, 
the voracious 3mung worms are kept indoors upon trays, which 
must be kept clean through the weeks during which the greedy 
worm devours his daily poition of fresh mulbeny leaves, brought 
in at daylight, mostly by women and childien The woim can 
endure less ^old than the mulbeny tree, so the woims are kept m 
heated rooms m Europe and also in parts of China and Japan 
Humidity and tempeiature must be closely watched oi epidemics 
may carry the worms to a speedy death When the worms have 
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and theiefoze sei've as the basis of vainish used for vehicles 
Heie also is gatheied foi shipment a laige piopoition of the 
world’s rattan, the jointed stem of a creeping vine that mns 
foi hundreds of feet thiough the tiopic tiee tops and helps to 
bind them together into the jungle mass Properly split it makes 
the cane scats of chairs 

The rubber plantations. The gums aie very closely allied 
m production to rubber, a product in which Singapore has pecu- 
liai inteiest A great 
change in lubber sup- 
ply has come through 
the shifting of pi educ- 
tion from the isolated 
dying tiee, to which the 
rubber hunter has la- 
boriously cut his path, 
to the scientifically 
managed rubber planta- 
tions in which tens and 
even hundieds of thou- 
sands of rubbei tiees 
will yield an annual 
crop. Since the open- 
ing of this century when 
the automobile made 
lubber high-priced and 
threatened a lubbei 
famine, theic has been 
tremendous interest in 
rubbei cultivation 
throughout the woild 
The possible rubber le- 
gion IS veiy laige in- 
deed, including the equatoiial lain belt which encircles the world, 
wlule the Ceara (a state in East Brazil) rubber tiee has demon- 
strated Its ability to thiive on dry, stony, tropic uplands, and the 
guayule bush of noith Mexico, in the latitude of Texas and a 
climate of frost, grows and produces rubber m lands too and for 
a forest or even the tilled oi pastured field. Demonstiations of 


Fio 316 — Rubber tree, showing method of 
extracting the product 


598 


FOREIGN COUNTRIES 


rubber cultivation have been made in many lands, but the labor 
factor has for the time being, at least, located the gieat industry 
in Cejdon, India, Farther India, and Malaysia 

The Malay Peninsula which differs but little from equatorial 
lowlands everywhere, is quite as good for rubber gi owing as 
Ceylon It has a lainfall of fiom loo to 200 inches, and the 
almost daily showei of the monsoon season in combination with 
the steady heat and humidity of the equatorial latitude sometimes 
produces in three years a Hevea rubber tiee 60 feet in height. 
These orchaids can be grown with side crops of banana, corn, 
or even cacao. 

The labor supply of Malaya is unique The Straits Settle- 
ments (British) aie a few settlements along the Straits of Mal- 
acca comprising a small fraction of the land area of the Malay 
Peninsula. Here the British Govermnent has kept the ferocious 
natives in ordei, so that the Chinese, industrious, quick to seize 
opportunities, have gone there for the business opportunities in a 
climate they can stand bettei than Euiopeans. In 1921 the pop- 
ulation (total 883,000) consisted of 8,100 Americans and Euro- 
peans, 9,000 Eurasians (half-castes), 432,000 Chinese, 94,000 
natives of India, and 274,000 Malays. In the native states under 
British control are 300,000 more Chinese These Chinese la- 
borers are doing the work on the rubber plantations. This makes 
Singapore, the metropolis of the Straits, the natural rubber 
metropolis in the cultivation era which arrived during the World 
War. Within a comparatively short distance of Singapore are 
the enormous labor supplies that can upon demand be furnished 
by the millions of China, of Java, and of India. The fare from 
China to Singapore was for years $2 50 per workman These 
coolies are good workers and are at present content with 20 to 
57 cents American gold per day, depending on skill, with the 
worker boarding himself This kind of labor supply tropic Amer- 
ica does not possess, and the feverish efforts of Brazil to enter 
upon the cultivation of rubbei seem destined to poor success un- 
less she imports Chinese laborers into her empty Amazon lands. 

Questions 

I Are the forests of the Phdippmes with their fine woods more valuable 
than forests of common pme in Germany or Virpmaf 
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2 Compaie Para and Singapore as places to start a rubber export business 

3 How has the high piice of cow feed in Illinois affected the cocoanut in- 
dustry of the Philippmes? 

4 Why are there more Chinese in the small Straits Settlements than in 
all the rest of the Malay Peninsula? 

5 Does the growing of Manila hemp cultivate the work habit as does dairy- 
ing? 

6 Explam how tariff walls may keep natural industries from growmg, 

7 Compare the prospects of an oil famine and a rubber famine 
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TROPIC AFRICA 

Right across the center of Africa runs the equator, with its 
accompanying zone of calms and lains and resulting jungle — a 
great equatorial foiest like that of South America. As this Dol- 
drum zone of heavy rains moves north and south a few degrees 
with the passage of the sun, it gives the annual floods of the Nile 
which have supported so many dynasties and so many millions 
of subjects in Eygpt In the southward swing it sends great 
waters over the falls of the Zambezi 

To the north and south of the Doldrums are the zones of the 
trade winds which here blow fiom over the land and are therefore 
desert-making winds resulting in the Sahara and Kalahau Deserts 
Between these deserts and the foiests are transition regions of 
plains or steppes with grass and occasional trees, and a climate 
far more wholesome than that of the humid jungle 

For a long time Europe was content to call Central Africa 
the Dark Continent and let it alone Appioach was difScult, 
for the coasts are swampy and unhealthy, and the liveis come 
down from the plateau with many falls making their ascent im- 
possible The equatorial climate is fatal to most beasts of burden, 
so man was thrown back on his own muscle in an enervating climate 
(Fig 317). Then, late in the nineteenth century, the fever of 
colonial possession suddenly struck Europe. Africa was parti- 
tioned oS, and railroads and steamboats have pierced the Dark Con- 
tinent with surpiising speed. They have often been built by coloniz- 
mg governments in advance of any adequate economic demand 
Commerce is rising rapidly, but the natives, of whom there are 
many millions, do not have many needs or many industries The 
most valuable products of Africa are often the minerals, exploited by 
the white managers from fai-off countries The native exports 
have rarely even got down to agriculture, being composed almost 
exclusively of the forest products of ivory, rubbei, palm nuts, 
and palm oil, some cacao, and cocoanuts Life has been too easy 
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to compel the development of industnes m the modem sense. 
The ease of banana production should be emphasized in its effect 
on tiopical life In the Congo Basin and othei humid paits of 
central Africa, wheie the climate is so bad for the white man, the 



Fig 317 — ^Tlie trade zones of Africa (After Robt M Brown ) 


'llimmH Regions of 1 vrge commerce 

Regions of important commerce 
Regions commercially undeveloped 
Desert or unproductive regions 
^ Steamer routes 

nutritious banana is said to be the mam article of diet foi many, 
probably scores of millions, of the negro race. It merely leplaces 
bread and the potato of the north European peasant, and the rice 
of the southern Chinese. 
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Some people think that the Africans are not agricultuiists 
Nothing IS faither from the facts. The percentage of farmcis 
in Africa is double that in the United States It is neatly always 
primitive agriculture, patch farming we might call it A clearing out 
of small trees and deadening of big ones makes lOom for a gaideii 
containing bananas, cassava, upland rice, com, pumpkins, toma- 
toes, and othei vegetables winch grow among the dead trees. 
It IS all hand work. No plow No food for animals is gioivn 
Man, 01 rathei woman, giows ciops for human food The wild 
oU palm furnishes a buttei substitute. In two or three seasons 
the jungle begins to crowd and the gaiden is moved and the 
jungle 01 the grass, depending on location, leclaims its own. 

It IS plain that these people eat little meat. They have no 
souice foi it other than game Sometimes the carriers of the 
pack trains will squat over a fire at evening and stir and bake 
a cake of coarse corn meal and watei, and thus nourished take 
up their burden again the next day and trudge on 

On the grass lands cattle are often kept and meat and milk 
are conunon articles of diet. 

On the drier sections of the grass lands where they merge into 
the deseit we find people who must be nomads and who have 
flocks for their chief wealth 

In the edges of the Kalaheri there are a few tubes who make 
then living by hunting— animals, buds, grubs, looLs and wild 
fruits near the watei courses. For these people the water hole 
is a great asset. Theie they can ambush game that must come to 
drink The people who live by this unceitain manner are nat- 
urally few in numbei 

The Belgian Congo. The gieat heart of the forest region, 
shows how little this home supply agiiculture has to do with com- 
merce Of the exports copper makes up one-half, palm nuts one- 
fourth, and smaller amounts of gold, ivory, palm oil, copal, and 
rubber. (Ten years ago lubber had half of the value.) They im- 
port cottons, clotlung, provisions, machineiy, steamers, arms, and 
ammunition 

In the southeastern part of Belgian Congo is the Katanga 
district, so rich in copper that it is an object of railroad building 
from four diiections It has already produced over 50,000 tons 
of metal in a single yeai (1923). The copper deposits are so near 
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the surface that mining is done in the open with pick and shovel 
or by steam shovel. The mam cost of production is the round- 
about and expensive i ail way line to the sea coast Katanga is 
alieady ranked as one of the woild’s leading coppei producers 
The Congo River route. The Congo Rivei is at present the 
longest and the greatest ccntial Afiican highway About a scoie 
of steamers ply between the seapoit of Banana at the mouth, 
and Matadi, less than loo miles inland, wheie a .250-mile railway 
connect with the steameis of Leopoldxnlle, on Stanley Pool above 
the numerous falls The commeicial changes of the new Afiica 
can be easily inf ei red from the effects of the 1 abroad from Matadi 
to Leopoldville The journey used to require 20 days, with 
great loss of life The height late was £2 (iieaily ten dollais) 
per load (human cairiei) of 65 to 75 pounds, about $250 per ton. 
The journey now takes two days and the freight rate is $3 per ton. 
From Leopoldville eastwaid the Congo is navigated for t, 2 oo 
miles to Stanley Falls on the equator. Heie another railroad 
connects with several hundred miles of navigable waterway on the 
uppei liver, giving steam service 2,250 miles fiom the sea Several 
blanches are also navigable Trains, with ferry across Tanganyika, 
now connect the upper Congo and the Indian Ocean Every- 
wheie theie is gieat similarity of imports, first cotton cloth, then 
hardware, tiinkets, and varying amounts of machineiy and equip- 
ment goods, depending on the new enterprises of the region in 
question 

The west coast of Africa, so deadly to white men, has an increas- 
ing trade. The Gold Coast, undei the leadership of while men 
mainly fiom Great Biitain, has developed a new and valuable 
tree crop agricultuie. Fiom less than 6,000 tons in T905, the 
output of the cacao plantations has risen to 160,000 tons in 1922, 
with an export value of $28,000,000. The Gold Coast now produces 
from one-third to one-half of the world’s cacao crop Cacao 
production is also impoitant on the islands of Sao Thome (or 
St Thomas) and Piincipe (or Prince’s Island), lying under the 
equator 111 the Gulf of Guinea. While they have less than 64,000 
people (of whom 97 per cent are negroes) and have an area of but 
360 square miles, they have the cacao climate and a feitile volcanic 
soil. This tiny Portuguese Colony has at times outstripped 
Ecuador and all other cacao-producing countries. This is not a 
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measuie of supeiionty of resources It is a result of the fact that 
slaveiy still exists there and the task master can make the native 
work. 

Gambia has a different sort of agricultural export, $4,000,000 
worth of peanuts. 

One of the most interesting of African products is the oil-yielding 
palm nut — exported from the west coast, between the upper 
part of the Gulf of Guinea and Fernando Po, from the east coast 
between Zanzibar and Pemba, near the Tiopic of Capricorn, 



Fig 318 — Loiifi-hoined tattle of the .Sav.imi.ih l.incli. of Afnta— ^iie of the 
meal lescives of the mote high priced future (IT L hh,url<!. United btates 
Dept Agi ) 


and also from the shoies of the African lakes The native climbs 
the 30-foot palm tree and cuts off its head of fruit, as big as a basket. 
The many small fiuits are boiled, thrown into a kettle of water, 
and tramped by bare feet to crush out the oil, which is skimmed 
from the surface of the water. This is refined by further boiling, 
and used throughout much of Africa as a choice morsel of food, 
a substitute for the olive oil of Europe and the butter of America. 
It is also the chief money crop of west African countries and is 
one of the impoitant articles of height foi the many steamers 
that skiit the African coast The kernel of the seed is also quite 
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largely exported for the manufacluie of oil in Euiopean ports 
At present it is used for soap, but we shall piobably soon be eating 
It and calling it butter This tree is a good example of tropic 
fecundity, and an example of the easy tiee agriculture of which 
the tropics have such great possibilities 

In the British colony of Nigeria (about 332,000 square miles 
and 18 million people, of whom 2,800 aie Europeans), palm prod- 
ucts make up over $30,000,00 of the $40,000,000 worth of exports 
Its tiade, however, promises to increase because of the extensive 
commercial equipments now in progress. Alcassa, the chief port, 
has several hundred miles of the navigable lower Niger adjacent 
to it, with government steamers and barges upon it, and, from the 
head of navigation, the government has completed a 400-mile 
narrow gauge railroad to Kano, a caravan trade center and com- 
mercial metropolis in the latitude of Lalce Tchad m the Sudan, 
goo miles (4 days) from the sea This is one of the least known 
but apparently the most populous and promising parts of tropic 
Africa The latest geographers report cities of 60,000 to 100,000 
people, who are, for Africa, industrious, and the climate and the 
country are suited to live stock. It is the transition region (grass- 
land) between the desert to the north and the jungle to the south, 
and is said to be good for cotton growing It is Africa’s land of 
promise, with a possible cotton area in Nigeria alone five-sixths 
as large as that of the United States 

The French have recently established a rail and steamer route 
via the Senegal and upper Niger Rivers from Dakar on the west 
coast to Timbuktu. It seems to spoil romance to go to Timbuktu 
by steam, but it is a great improvement of the freight rate. 

East central Africa is a land of less population, but because of 
its greater aridity and elevation it has some possibility of becoming 
in part a wlnte man’s land. We see the aridity shown in a soda 
lake at Megadi wheie the evaporation of the water has left a soda 
deposit covering 30 square miles and of almost incalculable amount. 
An output of 500 tons and later of 1,000 tons per day is expected. 
A special branch railroad, 95 miles long, has been built to connect 
it with the British line that goes from Mombasa to Lake Victoria. 

The white man’s land is limited by the plateaus of Kenya Colony, 
where five million sheep are now reported, most of them of the 
native woolless variety. Experiments at breeding up from these 
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haidy sheep are succeeding The problem of producing the breeds 
of domestic animals bcfoie settlement can take place, shows the 
great handicap of Afiica in comparison to the settlement of the 
United States. This secuimg of domestic animals is almost as 
iiiipoitant foi the transplanting of civiluatioii to Afiica as it was 
f 01 the 111 st 01 igins of civilization. It would seem that the inodei ns, 
if possessed of any spaik of appieciation foi lesouices, should 



Fig 319 — A Central Mncan fieii'ht tiain (of cauicis) waiting to be 
loaded (H L Sliantz, Unilcrt States Uept Agi ) , 


duplicate the achievements of the ancients, ledomesticate the 
elephant and give to central Africa the most poweiful of all beasts 
of burden where it now has the least efficient — man (Fig 319) 
We ought to be able to do as much as the Carthagenian geneial 
Hannibal did moie than two thousand years ago There aie doubt- 
less other native animals woithy of domestication 
Paits of Africa have some hope of a beast of burden thiough the 
probable fitness of a new hybrid, the Zulebia, a cioss between the 
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horse and zebia — an equine that lesembles the horse quite as much 
as does the ass The Afiican tsetse fly kills all the domestic equines, 
but foui species of zebra are native and immune — possible bases for 
an efficient new woik animal foi which seveial million squaie miles 
of middle Afiica aie sadly in need 

The Cape to Cairo railway, long a dream of Cecil Rhodes, the 
empiie buildei, is almost completed, if steamer links be included, 
and a good many days of marching on tiails It took eight weeks to 
complete the journey in 1922 It already extends with an unbioken 
railway line 3,000 miles long fiom the Cape up to a point beyond the 
boundary of Belgian Congo The 1101 them half is furnished by the 
Egyptian railioads and Nile steamers If it is evei completed it 
will have no through traffic, but will meiely serve as a feeder to 
coast lines already built, as that from Mombasa or the one in 
Tanganyika territory (once German East Africa) 

Commercial agriculture, settlement, and new industries come 
slowly in tropic Africa, but mineral deposits give quick traffic 
A copper deposit m cential Africa, known as the Star of Congo 
mine, affords an intciesting example Before the completion of 
the railroad to it, fiom Beira (1911), mining work was already 
begun, so that t,ooo tons of copper pei month could be extracted as 
soon as the railroad permitted the erection of the machinery and a 
yield of 5,000 tons of copper per month was soon possible. 

Central Africa, like the lest of the tropics, being nearly devoid 
of coal, has a compensating lesource in the enormous water-power 
which its districts of heavy rainfall affoid Afiica, a vast plateau, 
has riveis tumbling down to the sea in many cataracts, those of the 
Congo m west Africa surpassing Niagara a dozen fold French and 
Belgian Congo have almost the unbelievable total of 135 million 
horse-power, while Niagara has but six and all North America but 
62 million. Engineers are already discussing the carriage of power 
from the falls of the Zambesi, yoo miles to the gold mines of Johan- 
nesbuig in the Transvaal, and the diamond mines at Kimbeiley m 
Orange River Colony 

Because of the tropic climate theie is small prospect that this 
power will be used for anything but extractive woik and the 
heaviest power-using industries, like the manufacture of nitrates, 
unless we get some new kind of transmission. Thus Africa promises 
to stay in a condition of increasing trade because her development 
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will be along the line of extiactive industries lequiring exchange 
with the manufacturing countiies Hei development also will be 
strictly under foreign guidance, as it now is Thus nearly all the 
commerce and much of the industry of tlie east coast is earned on 
by a few thousand Hindoos They have even tianspoited thithei 
an oriental spice industry, the production of cloves, of which 
Zanzibar is a gieat center, 

“ Formally this spice was imported to the west in great quantities 
from the Moluccas, but now the trade has passed almost entiiely to 
Zanzibar and Pemba which provide the requisite conditions for clove 
cultivation, viz , a dense population and a high temporatuie all the 
year around, rain at very frequent intervals, and heavy dew A month 
of dry weather with no dew would probably kill the stoutest tree ” 
“Pemba The Spice Island of Zanzibar ” By Capt J E E Crastei 

The grass lands that sunound the equatorial forest on the noith 
side and also on the highland east of the great Afiican lakes is 
occupied by cattle-keeping natives but the time has not yet come 
foi their cattle to go to the Euiopean market (Fig. 318). 

Questions 

I, What part of tropic Afuca promises to have the best cotton zone? What 
nation has made it accessible? 

2 What surface and climatic features delayed the opening up of Central 
Africa? 

3 Explain how the shifting Doldrum rains make seasonal flood on the Nile 
and faiily even flow on the Congo? 

4 With what temperate zone pioducls docs the African palm nut compete? 

5 What industries make the heaviest freight traffic in tropic Afuca? 

6 How were the ancients ahead of the moderns in the domestic animal 
question? 

7 Suppose France and Belgmm had the water-power of the French and 
Belgian Congo What changes would you expect? 
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UNION OF SOUTH AFRICA 

The part of Africa beyond the Tropic of Capricorn has the mis- 
fortune not to extend far enough south to get into the latitude of 
heavy rams produced by the prevailing westerlies As a result it is 
largely a land of desert, made much worse by the mountains of 
Natal which shut off the southeast trade winds and limit the district 
of heavy trade wind ram to an eastern coast strip of relatively small 
area The exports are therefore limited to minerals and the prod- 
uce of arid agriculture, although the eastern coast is fitted by 
nature for the production of cane sugar, coflee, tea, and other tropic 
and subtropic agriculture of i^Jiich theie is some development with 
the aid of East Indian coolies. Its thief object, however, is to sup- 
ply the home maiket 

We see the aiidity showing in an export of mohair exceeding that 
from Asia Minor, the home of the Angora goat, which, in Africa, 
pastures on the and approaches to tlie Kalahari Desert The better 
pastures on the great plains of the inteiior are given over to sheep 
and cattle ranches, but the total nmnber of cattle in the Union of 
Soutli Africa, nine million in 1924, was only slightly greater than in 
tlie small country of Uruguay. In the total number of sheep and 
goats South Africa equals the United States. In Matabeleland, 
Rhodesia, north of the Transvaal border, a large grant of land has 
been made to a London company, which built dipping tanks (for 
disinfecting live animals and removing vermin), dug wells, and 
stocked its ranch with cattle Later it is planned to build a meat- 
extract plant. The location, as far from the Southern Sea as 
Chicago is from the Atlantic, and witli no home market, is a natural 
one for the manufacture of so concentrated a product 

In the seventeenth century when Holland was the great maritmie, 
financial, and commercial power of Europe, as England was in the 
nineteenth, the Dutcli settled South Afiica as a provisioning station 
for their East India ships. Later, England took the Cape and the 
Dutch went inland (trekked) and now the region has the two races 
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mixed and under English rule. Except in the extieme South the 
black population outnumbeis the ’white, about foul to one, and 
practically all the work of the legion is peifomied by these natives 
The Union of South Africa was fomied in igog by the mutual 
consent of the self-goveining colonies oi Cape Colony, Natal, the 
Tiansvaal, and Oiange Rivei Colony. It is a pastoial and mining 
region, resembling some paits of the western United States and 
having an area a little larger tlian Texas, New Mexico, and Aimona. 
This region is in the early stages of ranching and agriculture The 
railroads, winch are so necessaiy, arc building in many directions 
to develop a constantly enlarging frontiei. The backbone of this 
railway system, the tiunlc line lunning north from Cape Town, has 
five side lines coimecting with the ocean at Port Ehzabeth, East 
London, Durban, Lourem^o Marquez, and Beira 

Grain, crops. South Africa is a land of limited agricultural 
possibilities. Wheat is giown successfully but tlie aiidity is too 
great for South Afiica to ever becc&ie an exporter of wheat, a 
condition found m no other new land in a temperate zone. For 
corn, the staple crop of the Union, the soil, climate, and rainfall 
are partially favorable over wide aieas. In 1904 the corn crop 
amounted to only 13 million bushels but by 1923 it had mcieased 
to 50 million and South Africa entered the world’s ceieal-supply- 
ing lanlis, with an export of corn which seems likely to continue 
in the future Barley, oats, and potatoes are also successfully 
raised Droughts are tlie greatest single obstacle in the way of 
incieasmg food pioductioii, had is also an evei-present and fie- 
quent danger. The future agricultuic of the Afrikanders may 
be expected to supply an ever-giowing amount of the food-stuffs 
needed locally, but it is doubtful whether the region will ever 
get much beyond local self-sufficiency 

Fruit growing. Southwestern Cape Colony, having the Med- 
iteiranean type of climate (see chapter on Fruits), is admirably 
fitted for fiuit production, and has two advantages over any 
North Temperate zone region. One advantage is a very mild 
winter, because there is no land from which cold waves can rush 
in. The other advantage is the ripening season, which permits 
the shipping of fiesh grapes, plums, and peaches to London and 
New York in March and April, tjie season when fresh fiuits com- 
mand the highest prices in the north temperate zone. Oranges 
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and lemons are unusually successful As in California, South 
African fiuit growing, which, is largely centered in the western 
part of Cape Province, is a mattei of irrigation The natural re- 
sources of the region aie excellent save for limited water supply, 
and the fruit laised is of such high quality that England took 
over one million boxes during the 1023 season 

Ostrich farming. South Africa has developed one new ag- 
iicultural industiy — the domestication of the osliich. It has 
almost a monopoly of the expoit of the plumes This is an in- 
teresting example of a new domestic animal and a new industr)' 
The plume-pioducing bud is a native of semi-aiid Africa, being 
found over most of the Sudan and large areas in South Africa 
! The Biitish in South Africa found that when inclosed by a stiong 
fence and supplied with suitable food of grain and good grass 
the ostrich will thiive about as well in domestication as the 
sheep In 40 yeais the Afiikandeis have reduced ostrich keeping 
to a science, established systems of registry for pure-bied birds 
and improved them to the point wheie $5,000 has been paid for a 
' single bird for bleeding puiposes. The number of tame birds in 
the fields of Cape Colony farmers is 268,000 (1922), the finest 
feathers sell as high as I200 per pound, and the feathei export is 
$2,000,000 (Fig 320) 

The osliich business was at its best in 1913, when theie were 
three times as many Inids in Cape Province Changes in styles 
and the lessened buying power of post-war Europe have resulted 
in a depression flora which ostiich giowmg has not recovered. 

Gold and diamonds. The commerce of South Afiica is pre- 
dominantly dependent upon the gold and diamond industries 
The gold output of Transvaal and Rhodesia fai exceeds that of 
any other countiy ($157,000,000 in 1922, one-half of world’s pro- 
duction) The producing district of the Transvaal, known as the 
Rand, is a long range of low hills, the leading gold district of the 
woild, with Johannesbuig as its chief center. It is in a semi-arid 
countiy like New Mexico or Arizona, where other industries are 
few and communities of hundreds of thousands of people must 
hve by mining alone The deposits aie of great depth, and the 
companies can therefore plan to woik tor many years It is the 
practice to bring men from great distances to work m these mines 
on time contracts. They come from interior Africa and from 
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China, but the Chinese must be taken back to China by the 
mining companies when these contracts expire. 



Fig 320 — Ostriches — the last important addition to oui domestic 
animals (Reproduced by permission of the Philadelphia Commercial 
hluseum.) 


In the diamond output of the woild Transvaal is even moie 
predominant than in gold Brazil was foi a long time the leading 
diamond-producing countiy in the world The Brazilian ,dia- 
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monds were found upon the interior plateaus of the state of 
Minas Geraes, near Diainantina, in a sparsely settled legion 
where the diamonds had been left in the beds of streams by the 
same process which leaves gold in the stream, namely, the wash- 
ing down from the mothei lode During the last quarter of the 
nineteenth century. South Afiica vastly outdistanced Biazil, 
because of the discoveiy of several so-called diamond pipes in 
the vicinity of Kimbeily, in the Transvaal These deposits are 
believed to be the cores of old volcanoes with diamonds imbedded 
in the lava, now existing as a hard formation known as blue clay 
or diamond clay. The washing of the clay from these old vol- 
canic necks produced diamonds so much moie cheaply than the 
hunters of Brazil can find them that for many years South Af- 
rica has virtually supplied the world. Nearly all the product is 
furnished by two companies, which maintain one of the tightest 
trusts in the world. 

Foreign tra de. British South Africa is served by several lines of 
splendid steameis working in unison and giving service from Liver- 
pool, New York, London, Southampton, and the Continent The 
liners engaged m the South African trade pay no heed whatever to 
all the rest of Africa, but steam directly from Europe and Ameiica 
to Cape Town and usually slait the coast to Loureiifo Maiquez, 
stopping at Bolt Elizabeth, East London, and Durban (Fig 321) 

The traffic of South Afiica is a very peculiar one in the world’s 
trade Regions of sparse population and comparatively recent 
settlement are usually produceis of large quantities of law ma- 
terial and consumeis of manufactures, which comprise a much 
smaller tonnage Such has been the commeicial history of prac- 
tically every country in the New World, but, owing to the scanty 
rainfall, which precludes extensive agriculture 111 South Africa, 
and the gieat predominance of gold and diamond mining among 
the industries there, South Africa imports lumber, grain, flour, 
machinery, and general manufactures, and pays for them in such 
valuable commodities as gold, diamonds, ostrich feathers, wool, 
mohair, hides, and skins. The old saying that "good goods come 
in small packages” here holds true, so that a vessel carrying a 
cargo to South Afiica faces the almost inevitable prospect of 
going away practically empty. The Cape is therefore a scatter- 
ing point for vessels m ballast, seeking freight. 
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The future of the American tiadc with South Africa and Aus- 
tialasia is paiticulaily bright, because these Biitish colonies are 
in the same stage of mdustiial development as paits of the 



Fig 321 — Tiade routes of Africa 


Ameiican West. We have had experience with theii kind of phys- 
ical problems, our agricultural machinery is adapted to their 
kind of land, as our mining machmery is adapted to their mines, 
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and theie is eveiy leason to expect a continued and increasing 
trade in American machineiy and supplies for the development 
of these new lands, while oui mills and tanneries are increasingly 
dependent upon then wool, hides, and skins. 

Questions 

1 Give a climatic explanation of the fact that South Africa imports more 
tons of freight than she cxpoits, the influence of the mining industry on the 
same fact 

2 What advantages and disadvantages does South Afiica have for the 
development of the fruit and vine industries? 

3 How does the climate cause an export of mohaii ratliei than pork or 
beef? 

4 How have the South Afiicans established a new animal industry? 

5 Why IS the future of the ostrich industry harder to predict tlian the fu- 
ture of the sheep mdustry? 



CHAPTER XL 


AUSTRALASIA AND POLYNESIA 

Austialm has many points of resemblance to South Africa. 
It has the same latitude, the same tiade wind desert, just missing 
the good lain-beaimg west winds, and it even has a north and 
south mountain lange along the east coast to shut off the winds 
which have in similar latitudes made such a fine countiy or Uruguay 
and pait of Aigcntma. Fortunately this rain-checkmg mountain 
range is not so lugh as it is in Natal, thus peimitting large areas 
to get enough rainfall to pioduce some wheat and pastuies, al- 
though most of the continent is deseit (Figs 322a and 322b.) 
Australia differs fiom South Afiica in having almost entirely a 
white population. They are largely British, 

The animal industries. Australia has long been known as the 
greatest of sheep countiies and the leadei of wool expoiters 
It lb about as large as the United States, but the mountain baiiier 
parallel to the eastern coast shuts off from the mteiior most of the 
moist wind brought by the southeast trade winds, leaving only 
a narrow plain along the coast fit foi coin and other agiicultuial 
crops requiiing much moisture Between the mountains and the 
gi assless desert which occupies the central and western part of 
the eontinent aie some of the finest sheep langes in the woild 
The railioads that connect the ranches with the eastern poits 
reach almost to the desert and all the land that has any value 
has for some decades been occupied by the sheep flocks. (Fig. 
323 ) Austialia is unfortunate m the and natiue of much of her 
teriitory and also m the iriegulai character of the scanty rainfall. 
Droughts sometimes last for long periods, cutting off both grass 
and water so that the sheep perish by millions, as in the period 
1894 to 1898 when continued diought reduced the sheep flocks 
from no million to 84 million The gieat dependence of the flocks 
upon rainfall and rainfall fluctuations is shown by the obseiwations 
of a scientist who says that with 10 inches of laiiifall per year, 
an Australian plain will support ten sheep per square mile; with 
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13 indies of ram, twenty sheep, and with 20 inches of ram, seventy 
sheep With less than 10 inches of rainfall, the land is of no value 
even for pasturage The peril of the sheep is seen in the fact 
that m different years the ram may be any one of those amounts. 



Fig 322a — Mean annual rainfall for Australia (Diercke.) 



Fig 322b — Map showing density of population per square mile in Australia 
(Lyde ) (From Salisbury, Barrows, and Towei ) Australia is almost an empty 
shell 


New South Wales possesses nearly half the sheep of Australia, 
while Queensland, furthei north (paitly m the tropics), has one- 
quaiter of them. Queensland has more rain and more abundant 
forage, so she leads in cattle as well, since they can stand heat and 




620 


FOREIGN COUNTRIES 


moisture better than sheep, and lequue bettei pastuie South 
of New South Wales is Victoiia, which lies far enough fiom the 
equator to be in the edges of the zone of prevailing westeily winds 
and gets moic lain than New South Wales It pioduces laige 
numbers of both sheep and cattle Because of the supeiioiity 
of the Victorian pastuie in a cool climate the faimeis have enough 
glass to keep cows and make butter, of which much moie is expoi ted 
than IS exported from the United States (see table of daily prod- 



Fig 323. — A flock of bhecp in Aublraha. The fence is American. 


ucts) The market for the butter, as for the fiozen beef of Queens- 
land and frozen mutton of New South Wales, is almost entiiely 
m the mother country, Great Britain. 

The laige flocks of Australia (Fig 323), like those of other 
southern hemisphere lands, help to give the South Temperate Zone 
40 per cent of the world’s sheep, although it has but one and one-half 
per cent of the population In Australia the sparse population of 
about two per square mile has, for each 100 people, 300 horses 
and cattle and 14 sheep. These figures show why meal and other 
animal products make up such a laige piopoition of the exports 
of these sparsely peopled south temperate zone countues 
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Since bwine aie meat animals of gram-gi owing lands, as the 
sheep is of giass-gi owing lands, pastoral Austialia has loo sheep 
to one hog, while Iowa, a gicat com state, has eleven hogs to one 
sheep. The piocluction of sheep just suits these lands, but the 
fact that some of these lands are hot, and do not natuially suit the 
sheep, is anothei illustiation of an industiy in a place that is not 
best suited to it The sheep with his waiin coat is equipped for 
cold climates, the fleece degenerates in liot lands, the wool entirely 
disappearing m the tropics, leaving only the hair coat, of which 
all sheep possess a little. In Australia, the tendency to degeneration 
because of heat has been oveicoine by the constant nnpoiation 
of fiesh breeding stock fiom England, Vermont, and other localities 
where the sheep is at his best. 

New Zealand, farthei south than Australia, with the good 
rainfall of the prevailing westerlies and an open winter, is an ex- 
cellent sheep country, and is largely given over to that industry 

Some of the mountain pastures upon the western coast of New 
Zealand, very wet fiom exposure to the sea winds, have such 
splendid grass that they will suppiort five sheep per acre throughout 
the yeai These mountains make the eastern side of that island 
drier, and thus cause the Canterbury plain on the east, the best 
stietch of aiable land on the islands, to be largely used lor wheat 
growing, but owing to the spiaise population, less than a million 
people in a good giazing teiiitoiy as large as New York, New 
Jeisey and Pennsylvania, agiicultuie cannot be very much devel- 
ojicd and the 22 million sheep and thice million cattle aie the chief 
wealth of the countiy. The good pasture and legulai food supijily 
of New Zealand causes the frozen mutton of that counti)! to be 
considered the best that is impoited into England The sheep 
are often fattened by being turned into large fields of turnips fiom 
which they first eat the tops and then the entiie root, and mutton 
can be pioduced at a very low cost, proved by the fact that it 
competes with home-grown mutton in the United States, at 
times. 

When the Austialasian sheep ranches were fiist established 
in the middle of the nineteenth century, theie was no thought 
of selling meat Wool, skins, tallow, and bones were the products. 
In the decade between 1880 and 1890, the perfection of cold storage 
and refrigeiation suddenly caused a demand for mutton at Buenos 
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Aires, at Wellington, New Zealand, at Melbourne and Sydney, 
Austialia, as well as at Chicago, Kansas City, and Omaha The 
rising price of meat since 1900 has emphasized that demand and 
made the carcass inoie valuable by far than the fleece. 

The meiino sheep, witli his excellent fleece, had no plump fat 
caicass, while the mutton-loving English had carefully bred and 
selected the Lincolnshire and the Southdown and othei bieeds 
for the ability to giow laige and fat and make fine mutton, regard- 
less of their coai se and meager wool. The 1 ef rigeratoi ship suddenly 
made the big, meat-producing sheep moie valuable in Argentina, 
Montana, and Austiaha than was the fine fleeced little merino 
As a result, the sheep breeders at once began cross breeding their 
flocks for mutton lather than wool, and in a little while the sheep 
were half Lincolnshire, then thiee-quarteis, and often seven- 
eighths As a result, the people of Europe can now eat antipodean 
mutton, but the wool maiket has been disturbed by the great 
increase of coarse wool and the deciease of fine wool. New Zealand 
and Argentina have changed the type of sheep more lapidly 
than Austiaha, which has clung longei to the wool sheep, because 
In the latter country the great droughts often make it impossible 
to fatten sheep for maikct 

Agricultural industries. The lather limited agiiculture of 
Australasia is due in part to the clunatic limitations, but even 
more to the scarcity of population There is little doubt that 
New Zealand possesses agricultuial resources supeiior to those 
of Italy, a country about the same size, with thiity times its popula- 
tion But one family with 500 or 1,000 acres can do little more 
than herd its pastuiing flocks, while one family witli thiee or 
five acres must till it most intensively 

In Austiaha the moisture suffices for wheat growing only on 
the eastern, southern, and extieme southwestern sections, and her 
crop varies greatly with the fluctuating lainfall on this deseit mar- 
gin New Zealand is a regular wheal expoiter because it misses 
the belt of scanty rainfall which foughly follows the tropics of 
Cancer and Capricorn. It gets instead the regular rains of the 
west wind Southern Austialia gets the lam of California, and 
New Zealand that of Washmgton state. Like England, in a 
shmlar latitude and climate, New Zealand has a splendid wheat 
yield pel acre, about 30 bushels, in conliast to 10 or 12 bushels m 
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southern Australia Theie are a few scattered places wheie com 
is grown to some extent, as in noithern New Zealand, and in the 
eastern margin of Australia, but here it has to battle against 
droughts and scanty rainfall and is unmipoitant The legular 
excellence and continuous giowlh of giass gives New Zealand 
a gieat natural fitness foi the dairy industry which has increased 
rapidly since the beginning of tins centuiy. 

The New Zealand Government has taken great pains to inspect 
and guarantee the quality of exports of dairy pioducts, with the 
result that its buttei and cheese stand well in European markets. 
This Wisconsin of the southern hemisphere is even reaching 
out foi American markets as seveial ships from Auckland wnth 
five million pounds of creamery butter each, reached New York 
in 1923. In exports of buttei she is second only to Denmark, 
in exports of cheese she is second only to Holland Her combined 
butter and cheese expoit gives hei woild supiemacy in dairy 
products Australia, being fuither noith, and out of the latitude of 
steady rains, has her production of dairy products sadly interfered 
with by the droughts, and chiefly Imrited to Victoria, the most 
southerly, the coolest, and rainiest part of a waim dry continent 

Fruits. Austialia, like the other continents, has its region 
of summer drought and irrigation (Mediterranean climate). It 
is in the southwest coiner and east of the Great Austialian 
Bight The irrigation colony of Milduia on the Murray Rivei 
in noithwestein Victoria has under irrigation a quaiter million 
acies of land undei the same land of aiid climate tliat pievails 
in Calif 01 ma, Spain, and Asia Minor, and the people are alieady 
producing dried prunes, dried peaches, diicd apricots, diied cur- 
rants, and raisins for the home market, and occasionally export- 
ing to Great Britain, where they compete with the products of 
the Mediterranean countries and Calrfoinia. 

Australia has large vine-giowmg areas neai her and interior, 
and it is admitted tliat the pioduct of certain vineyards is prac- 
tically as good as any wine in the world. In New South Wales, 
the faimeis have been diiven to grape growing because the 
droughts, although they ruin the wheat, will not prevent a crop 
of grapes. Owing to tlie sparse population of Australia, however, 
Its wine production is insigmficant. E:5port, which would stimu- 
late production, still lahois undei the handicap that the reputa- 
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tion of Austialian wines has yet to be made (see chaptei on 
France and Belgium) 

There also appeal s to be indefinite lOom for apple gi owing, 
particularly in the island of Tasmania, which is about as laige as 
West Vngiina It much lesembles thig state m its mixture of 
mountain and valley, its good lainfall, and its suitability to the 
apple, and in its mountain orchaids Its oichaid area is one- 
tenth as great as that of Britain Tasmanian apples aie sent 
to Australia and to a lunited extent to England South New 
Zealand with a siinilai climate sends inoie of them to the Brit- 
ish market The total export from the southern hemisphere, 
however, is small in compaiison to that of the United States and 
Canada, 

Sugar and cotton. The sugar situation is veiy similar to that 
of the fruits, but the scarcity of labor is even moie acute In 
the warmer part of Austialia there is a veiy large area of admir- 
able cane land, especially in Queensland, but though the popu- 
lation is less than one per square mile, the strenuous desire of the 
Australian commonwealth to remain a white man’s land has 
caused the enactment of laws stopping the admission of the col- 
ored laborers (Hindoo, Chinese, or South Sea Islandeis) who had 
been the planter’s dependence The white men who own the 
Queensland lands could supeiintend lazge numbers of East In- 
dian, Polynesian, or Chinese laborers if they could get them. 
But this would result in Queensland becoming essentially an 
Afiican oi Chinese or Polynesian community, with but a small 
peicentage of while people. This the other Australians do not 
wish, and, therefoie, they will not permit the Queenslanders to 
impoit a single coolie The North and South problem is there 
also a bitter one, as it was in America in 1861 when the South 
wanted slaves and the North did not As white laborers will 
not go to the tropics, the Queensland sugar output is not in- 
creasing, and sugai is imported from Fiji Islands where imported 
Hindoos grow it at home under while guidance 

Theie also seems to be a large area of unused cotton land in 
Queensland. 

Forests and lumber. Austraha has some of the largest trees 
in the world hi her eucalyptus, a genus that grows with gieat 
speed and is of great value in many temperate lands Except 
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in the southeast and the tropic noith there is not much fotest 
in Austialia, and she is an importei of pine fiom United States 
and Sweden Certain small sections in southwestern Austialia 
pioduce two species of export wood. They are membeis of the 
Eucalyptus family, the kaiii and jam, which, thiough their 
hardness and durability in the giouiid, aie well suited for w'ooden 
pavements and aie exported to Euiopean cities for that purpose 
The northern island of New Zealand has some splendid forests 



Fig 324 — Newc.isUe haiboi, New South Wales Like Nuwoistle, Eng- 
land, this poit IS a large sliippei of coal 


of the gum-yielchng kauii, a tree fiunishing logs eight to ten feet 
in diameter and loo feet long, and also a vainish gum Most 
of the gum is fossil gum grown on trees of past centuries and 
dug from the forest floor New Zealand's lumber export, though 
small, IS glowing. 

Minerals. For half a century minerals have been veiy im- 
portant in Austialian trade The output of the newer west 
Australian fields, like that of the mines of Victoiia, is declining, 
with the result that the total gold production for Australia fell 
from one-fourth of the world’s output in 1903, to one- twentieth 
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in ig2z. The number of men engaged in mining has dropped 
from 71,000 in 1901 to 14,000 in 1922 The individual miner 
has been succeeded by the mining company with its machinery, 
and the mines are being woiked out. The Victoria deposits, 
first discoveied 111 1851, have been worked to the depth of a mile, 
which IS about the limit for numng at present. It is expected, 
however, that the production of West Austialia will continue 
at Its piesent level, over half of the total, for a munbei of yeais. 



now that the surface deposits are collected and the working 
of the deep quartz has begun 

There is also some copper minmg, but the most valuable of all 
minerals is coal, of which both Australia and New Zealand have 
enough for their own needs. Australia with mines neai Sydney 
has considerable export of coal across the Pacific to Chile and 
California. Coal is found in all six states of Australia and the 
beds in New South Wales and Queensland are believed to be 
suf&cient for a long lime (See Fig 324). 

Manufacture and trade. Although the coal and other re- 
sources of Australia and New Zealand are extensive, the popu- 
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lation, small, almost stationaiy, and less than that of Illinois, 
does not furnish a labor supply adequate foi any laige amount 
of manufactuiing There aie many small manufactures, and 
1915 saw the beginning of iron and steel making, witli abundant 
raw material neai at hand, but the cliaiactei of imports shows 
that the country is still in the pioneer stage wheie the high-paid 
workers of a sparsely peopled land exchange raw mateaals for 



Fig 326 — Routes of Southern and Eastern Pacific Ocean. W — winter S — 

summer 


the manufactures made by low-paid workers in more crowded 
countries. Most of the railroads (Fig. 325), many of tlie ranches, 
and other industries, as well as hundreds of millions of Austra- 
Han public debt, are owned by people of the mother country, and 
we see the basis of a part of Bntam’s heavy impoits in the Aus- 
tralian export in a recent yeai of $720,000,000 worth, while she 
(an interest-paying countiy) bought hut $475,000,000 worth. 

Polynesia. The vast expanses of the Pacific between Australia, 
Tahiti, Hawaii, Guam, and New Guinea (Fig 326) are dotted with a 
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multitude of islands, mostly very small, often uninhabited, often 
densely inhabited, and having two great lesouices, — ^fish and 
cocoanuts The cocoanut is most nnportant to these South Sea 
Islandeis, to some of whom it supplies directly an amazing va- 
riety of wants and furnishes the only means of pui chasing the 
pioducts of the outside woild, which come to them in small ves- 
sels, veiitable floating depaitment stores that skirt the archipela- 
goes tiading foi cocoanut meats and cocoanut oils, wluch finally 
find their way to Sydney oi the European soap factories — at 
Antweip, Liverpool, Hamburg, and Maiseilles One of the lead- 
ing manufactuies of Sydney, the iiietiopohs of Austialia, is the 
branch of a Biitish soap company The plant ciushes 1,500,000 
cocoanuts per week The annual harvest of 23,000 acies of palm 
gloves IS biought to it by steameis which scour the Pacific from 
Christmas Island on the east to Solomon Islands on the west, 
including Fiji, Samoa, and Tonga. Some of these islands aie 
never visited by any other ships. This one plant at Sydney 
makes soap, supplies Austialia with cocoanut oil, expoits much 
to Euiope, and also has as by-pioducts glycerine, and oil cake 
for cattle food. From New' Caledonia conies the white man’s 
complaint that the natives can make a living so easily gathering 
cocoanuts tliat they do not care to work for white men or dig 
in the chrome mines. 


Questions 

I. Why do Australia and New Zealand differ m the importance ot the dairy 
industry? 

2 Why do Towa and New South Wales, two agricultural slates with about 
the same list of crops and the same market lor their surplus produce, differ 
so much m the crops and animals produced? 

3 Explain the status of the Queensland sugar industry and the political 
controversy that arises from it 

4 Compare Australia with Italy and France in giape-growing resources, 
in grape industry 

5 How has the refrigerator ship disturbed the wool manufactures? 

6 Australia has iron ore aiid coal Why is manufacturing developing 
so slowly? 

7 How does the Polynesian with his palm trees reduce the price of milk 
in Wisconsin and New Zealand, and bow does he make living cheaper in Ham- 
burg and New York? 

8 If the South Sea Islander gets a good price for copra who finally gets 
the money? 



PART III 

WORLD COMMERCE 

CHAPTER XLI 

EXPANSION OF INDUSTRY AND RESOURCES 

1 The Balance between Resources and Human Need 

Theie is frequent expression of the idea that oppoitunities for 
making a living are getting fewei, that the woild holds fewer 
opportunities pei man than it pieviously possessed This belief 
is not founded on geogiaphic or economic fact. A community 
needs for its support, land for the pioduction of food and raw 
mateiials, powei with which to manufacture and transport goods, 
and a good climate to maintain vigor and health While the 
actual material in the world is deci easing, oui knowledge of ways 
to utilize things previously useless is increasing so rapidly that 
the unused opportunities for industry (lesouices) appear many 
fold greater than our needs, and they aie increasing faster than 
population IS inci easing This oi course is a temporary situation 
No material thing can keep up for long with the geometiic iii- 
ciease of oiganisms — 2, 4, 8, 16, 32, 64, 128, — 1024 at the loth 
doubling, a million at the 2olh, and so on. 

The degree of utilization of resources. The question naturally 
arises, when are resources fully utilized, and when is a countiy 
fully occupied? It is difficult to say when a country is full be- 
cause of the present piactice of living by manufactuiing and con- 
suming the products of other localities The question of the 
standaid of living is a second factor making it difficult to deter- 
mine when resouices are fully utilized. If the population is con- 
tent to live m small houses rathci than large, to eat grains and 
vegetables rather than meat and other things requiung moie 
land to produce, then the population can be large. Undei the 
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system of household industiy many localities of Euiope and Asia 
have become populated up to tlie food limit, the non-flesh food 
limit, and the lecoid of famines in India and China shows those 
countries to be fai beyond the food limit in yeais of crop failure. 
Millions of Asiatics have staived beside the lailway, which could 
have biought them food if they had had goods or money with which 
to buy it 

Belgium, Massachusetts, and othei densely peopled western 
localities have passed the point wheie they can under present 
standards feed then people fiom tlieii own land, but they have 
passed into the stage of buying law mateiials, selling them again as 
manufactuies, and impoitmg food with the pioceeds. The steady 
increase of commercial facilities, shows evidence of continuing 
growth in manufactute, population, and dependence upon the 
foreign markets and upon foreign law materials To a large 
number of people in manufacturing disti lets, their land is a home 
space, their sustenance space being, m part at least, in other lands. 

The best example of a country approaching the full development 
of Its lesouices is Japan, with meagei mineral wealth, rugged 
topography, a small proportion of aiable land, and a population 
of 2,400 pel square mile of tilled land, neaily four persons per acie 
Until the lecent sudden shift to comnieice, and manufacturing, 
this population supported itself almost entirely by agriculture, 
with an aveiage area of 2 6 acres per faun family Upon this slim 
lesouice, the nation had maintained its physical and intellectual 
vigor and a high civilization; but to do so they have entered almost 
exclusively upon the ultimate stage of agiicultuie, namely, the non- 
flesh diet and the garden stage of hand labor, which would make 
Oiieiital wheat cost $4 or $5 pei bushel (sometimes even $10) if 
Ameiican wages were paid 

The mystery of the way in which Chma supports her millions is 
explained by a skilled American agiicultural observer’s account of a 
visit to the farms of the densely peopled province of Shantung. 
(“Farmers of Forty Centuries,” F. H. King. A most enlightening 
book ) 

“Every sciap of vegetable matter and excrement is saved and returned 
to the fields, which yield a harvest of wheat or bailey in June, and then 
with the aid of midsummer monsoon rams, a second crop of millet, com, 
sweet potatoes, peanuts, or soy beans.” The last two are nitrogenous 
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meat substitutes and help explain the observer’s statement that “One of 
the faimers in this province with whom we talked had a family of twelve 
people which he was maintaining on 2 5 acres ol good faim land, keeping 
besides one milk cow (also used as a woik annual), one donkc}^, and two 
pigs The crops raised weic wheat or barley, millet, soy beans, and 
sweet potatoes” This is at the astonishing rate of 3,072 poisons per 
squaio mile and also on the same square mile 256 cows, 256 donkeys, 
and 512 pigs It would be an impossible search lo find an American 
square mile that could feed, under Ameiican methods, the animals alone. 

2 . Unused Agricultural Resources of the Temperate Zones 

It IS plain that there aie two standards for the utilization of 
land — the Ouental standard of hand laboi, largely non-flesh diet, 



Fig 327 — Alaska may some day produce the same grains and loot crops 
grown by her Scandinavian sisters 

and the Western standard based upon work animals, machinery, 
dallying, and other animal industiies. Judged even by tlie western 
standards the temperate zones have laige unused agricultural re- 
sources. In contiast to Italy, China, and Japan, we may class 
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North Ameuca, the South Tempeiate Zone, and even parts of Asia 
as relatively unoccupied lands. 

So little IS farm land utilized and sought in the United States that 
in large areas east of the Alleghenies it is a common saying based 
upon fact, that when a man sells a faim he gives away either the 
value of the budding oi the value of the land, for the puce obtained 
is often less than would be lequired to replace the buildings Very 
little of the land cultivated in the United States has reached the 
intensive stage of double ciopping which would often be possible if 
we had the Chinese piessuie of men upon land Also we have an 
advantage unique among lands of laige resources — the great gift of 
coin for which we have a vast area. Over one million square miles 
of the United States can produce this king of forage ciops, the most 
productive and easily giown of all the grains Further, this gram 
lends Itself to double cropping, the lecouise of the crowded people 
(Fig 328). 

In Japan and China, and wheievei possible in Italy, the land is 
made to yield two ciops per year, wintei grain between October and 
June, and rice or othei summer crop between June and September 
Similai double cropping, now almost unknown in the United States, 
can be done, if need be, in most of the United States corn belt 
For example, as fai north as New Jeisey a good ciop of peas can be 
harvest ed in May and June, and young com, sown between the 
rows, will lipen a full crop before frost Even a thud crop can be 
grown and agiiciilture yet maintain its western standard Corvjreas, 
clovei, and scvcial othei leguminous plants will thrive with com 
or cotton, eniiching the soil with their loots, feeding animals with 
their tops and making possible a wealth of agiicultuial production 
now undreamed of in most of the United States and impossible m 
sunny Italy, with its rainless summer. Yet even there over 300 
people pel square mile succeed in extiacting a living from the earth 
most of which is hilly as well as diy in summer ' 

The American cotton belt, with its summer ram, now suppoitmg 
only fiom twenty to fifty people pei square mile and six tunes the 
size of Italy, has easily thiee times the abilities of Italy in the pro- 
duction of food, laiment, and timbei and is many fold richer in 
mincials and water-power. We have m the United States 100,000 
squaie miles of swamp lands, scattered among the old glacial lake 
beds in the northeast, in tidal marshes along the Atlantic Coast, in 
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Fig 328 — ^This graph is moie worthy ol study than statistics of area The 
low percentage of ummpioved land in the regions of good rainfall show great 
possibilities as do the present low yields of much of the unproved land, (After 
the United States Conseivation Commission ) 


633 


634 


WORLD COMMERCE 


cane biakcs south of the Chestipeakc and in the alluvial lands along 
the Mississippi and othei uveis These swamps and 60,000 square 
miles to be iiiigated can be made twice as pioductive as uplands 
(Fig 329). But It will take millions moie of woikeis to do it 
It IS possible to adopt much of the Old World intensification of 
agiicultuie and still keep the American large-scale machine pioc- 
esses (sec Louisiana ncc industiy m chapter on Ccteals) which 



FtG 329 —Ditch digging by machinery on llic Mississippi flood plain Note 
the wheel, called cateipillar It keeps the machine fiom sinlang in the soft 
eaith over which it travels as it digs (The Bucyrus Co , Milwaukee, Wis.) 


peimit large pioduction pei man and a high standaid of consump- 
tion. The application of science to agriculture is just beginmng in 
the United States and all othei new countiies, and is now being 
rapidly pushed forward by the governments of all the leading 
countiies The greatest woik foi the piomoUon of agiicultuie now 
is the teaching of science to the masses — not moie discoveties, but 
the piactice of what is now known, so that we may have an agiicul- 
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tuie that IS adjusted to resources and conditions As an example of 
results of such endeavor, note the following great increases in aver- 
age yield resulting fiom 25 yeais of teaching in Belgium 



iSSo-Sj, bu 
pet acre 

igoj-io, bu, 
pa acre 

Increase, bu 
pel acre 

Wheat 

24 54 

38 55 

14 OX 

Rye 

23 86 

36 69 

12 73 

Oats 

49 79 

81 48 

31 69 

Winter barley , 

38 2i; 

57 57 

19 32 


A compaiison of these iTicrea'tes with the Ameiican yield is 
suiprising (See statistics in back of this book ) 

What has been said of the unused resouices of the United States 
might be said, with varying figuies, of Canada, Alaska, Siberia, 



Fig 330 — The location of the Canadian wheat area bliows what a small pro- 
portion of that gieat countiy has yet been utilised (Finch and Bakci ) 


southwesLein Asia, Manchuria, and the South Tempeiate Zone. 
Foi example, the South Tempeiate Zone with millions of scjuaie 
miles of land, has a total population about equal to that of Holland, 
Belgium, and Switzeiland These laigc teriitories, while greatly 
limited by afidity, have a wholesome, invigoiating climate, and 
lesouices tliat will peimit a many-fold increase in the population 
based on a many-fold increase in the production of gram, dairy 
products, and fruits. Moieovei, like most of the world, their 
mineral resources aie but paitially prospected. 

The North Tempeiate Zone has a wide area in Noith Ameiica, 
Europe, and Asia in which the more intensive use of root crops 
holds out great possibility of increased food supply (Fig 327). 







Fig 331. — The twctor, probably the major agritiiUural invention of the 

2 oth century. 



Fio. 332 — The beet, typical of the northern agriculture so little developed 

in Ameiica, 
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The New England field of forage beets (Fig 332) is symbolical of the 
northern agiicultme which has as two of its gieat, but least used, staples 
the heavy yielding root crops — beets, cairots, turnips— as food for 
beasts and the heavy yielding potato crop as food for man If at any 
time anyone fears the early approach of serious food shoitage, let him 
consider the possibilities of this northern agriculture and take comfort. 

So far as land resources aie concerned, Europe may raise many more 
potatoes than it now glows and North Amciica can easily multiply its 
potato aiea thirty-fold and then double the average yield per acre 
The potato is second only to wheat ui the number of times per year 
that It IS eaten 111 America, and in Europe it piobably stands first. Analy- 
sis shows that it is veiy close to wheat m actual food value, but it con- 
tains so much watci that we have to cat four tunes as much potato as 
wheat in ordei to obtain the same amount of nourishment 

The figures of possible increase may seem surprising but there is nothing 
unreasonable about them The fact is we have developed in America a 
systematic warm land agiicultuie and have not yet reached the degree 
of food shortage that woidd compel us to develop a systematic cold land 
agncultuie The chief object of Ameiican agriculture is feeding animals, 
for they eat the major pait of the produce of the American farm Up to 
the present, the price of meat has been so low companitively that it 
would not pay us to grow potatoes and beets to feed farm animals, as is 
the case in Germany, Denmark, and Sweden 
The potato and beets have revolutionized Euiope, they raised Germany 
from a thud-rate powei to a world menace, and if need bo they may 
revolutionize the economic status of a great section of cential North 
Ameiica from central Ohio to the forests of the Ontaiio highlands, and 
fiom Newfoundland to Michigan, Manitoba, AlbeiLa, and Alaska 
The figure of thiity-fold increase in area is not so astounding when we 
realize that in the year 1922 we had 4,000,000 acres of potatoes and 
103,000,000 acres of coin We have but to pul the potatoes a little 
above corn in acreage 

It should be noted that this astounding increase in the production of 
potatoes which we do not now want can aid in giving us an. increase in 
the amount of giam and miUc and meat produce When this higher price 
level arrives the farmer in Maine, Michigan, Ontario, Alberta, or the 
Yukon Valley may have a bundled acie farm with crops as follows: 
IS acres wheat, or rye, 15 acres barley or oats, 15 acies potatoes, 15 acres 
forage roots, s acres homestead, garden, etc , 20 acres rough land for 
pasture Fiom this farm wheat or rye and potatoes might go directly to 
market, everything else being consumed on the place by dairy cows, 
funushing enoimous quantities of milk, butter or cheese, and some 
meat. 
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3. Science Creaies Resources 

In the face of all these usable but unused lesources comes the 
great growth of science, which is yet young Oui new knowledge, 
applicable alike to agiicultuie, manufactuie, mining, and trans- 
port, gives us many new facilities for utilizing things heretofore 
unavailable Science may be said to cieate lesourccs of gieat 
aid to eveiy land fiom empty Australia to the teeming Oiient, 
still depending upon human muscle for heaung burdens and run- 



FiG —A chart of profound significance, showing how machineiy helps fewer 
people to feed us (United States Depl Agi ) 

ning the loom. The ti actor is an example of this new knowledge 
working in the foi m of mechanism applied to agriculture 
The probable power of this machine to make wheat and many 
other ciops is almost as little foieseen to-day as was the ultimate 
effect of the locomotive foieseen in 1840 We have made great 
strides in the cheap pioduction of wheat by getting tools that 
depend on the muscle of our strong beasts lathcr than on the 
muscle of our weak selves. The four-footed harvestez has reduced 
the cost of gram The iron horse, hitched to the wagon and the 
boat, has made a new world. The iron horse (tractor) hitched 
to the plow is beginning to work another tiansforination, par- 
ticularly in the woild of wheat, probably also in the world of corn 
and potatoes. It has just begun. The wheat crop of the woild 
is to-day dependent, with few exceptions, upon the muscle of beasts. 
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The Italians aie even still cutting much wheat by hand on then 
tenaces and little odd-shaped patches on then steep and locky 
mountain slopes. But most of the land foi the world’s crops 
IS plowed by the hoise, the mule, and the ox, who also diaw the 
seeding drill and the leaper Enough camels are helping to make 
the list picturesque. At the most, these farm animals may he 
needed foi only six or eight weeks of work in pioducing the giain 
crop, but they must eat foi twelve months If theie is a crop 
failuie every thiid year they must eat foi thiity-six months in order 
to make two ciops, and if there is a failuie eveiy othei year, 
they must eat foity-eight months in order to make two ciops. 
Despite their months of necessary loafing they get tiied when 
they work, and must icst They get hot, they get sick, they go 
lame The faim ti actor does not get tired, it does not eat when 
it IS not woiking We can probably improve it to the point where 
It will larely go lame. It can go night and day, and in the rush 
season a man who has had a long period of rest can work fifteen 
or sixteen houis a day for many days, and then someone else 
can take his ti actor and, with our picscnt knowledge of lighting, 
keep it going throughout the night One man, instead of driving 
thiee or four horses, turns on the power of twenty or foity or 
sixty horses that will woik twenty-foui hours a day. The acreage 
of level plain that a family can plant willi this new help is several 
times as laige as that within the reach of man aided meiely by 
beasts. It is alieady claimed that in level Dakota a man, with 
help of his wife and one child, can plant 120 acies 

This enlaiged acreage means reduction in the cost of wheat 
growing It means that wheat can be grown m lands that we 
before thought worthless because of the uncertainties of rainfall. 
Take the case of some experiments at Cheyenne, Wyoming, which 
in three seasons produced respectively 93, 78, and 376 bushels 
because of the difference of foui inches of lam in the gi owing 
season The average was 18 2. Four of the low crops and one 
of the high would still average 14 3, a figure that looks well among 
national averages, made possible by one good season in five. 
Such farming would scarcely be profitable with the aid of beasts, 
but it is easdy practicable with the aid of the ti actor. 

In lands of low rainfall it has been well proved that tlie wheat 
yield can be increased in quantity and certainty by the practice 
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of summer fallowing, which means plowing fhe land one year 
and raising the ciop the next. By this means no plant is allowed 
to grow during the fallow season and the water whiclr would 
otherwise evaporate through the growing plants (a siujonsing 
amount) remains m the subsoil, wheie it welcomes the next yeai’s 
lamfall and combines with it to water one good crop out of the 
two yeais’ supply The tiouble with this system is that it le- 
quires much cultivation It is easy to see how the ti actor helps 
at summer fallowing and so will push the wheat fields out into 
the lands of little rain and of fiost The tiactoi will enable wheat 
growing to become a dependable business in climates where fiost 
or drought would diivc out the team faimei Thus faims, towns, 
and food-supply may then be found m places where now the farmet 
gives up in despair 

There is no way as yet to reduce to figures what the tractor 
may do for us, but it probably will enable seven wheat-belts 
running thiough five continents to bo widened out — towaid the 
region of drought and frost through cential Asia and central Noith 
Ameiica, and towaid the region of drought through Argentina, 
Austialia, and South Afiica 

This possibility of development means lhat we aie in the be- 
ginning of another ccntuiy of spring wheat which has in the 
last sixty ycais made wheat moic abundant in the commercial 
woild than cvei befoie. The gieat inciease of wheat pioducLion 
in many countiics between 1915 and 1920 is partial proof of this 
point, 

Taken allogethei, the undeveloped lands of the present wheat 
legions, the possible regions of the new wheat growing, the new 
vaiietics, the new feitilizcis, the new knowledge, and the faim 
tractor, seem to promise that a wheat supply is within oui reach 
for many, many decades if we can devote our powers to the 
conquest of nature rather than to the destruction of men. 

Chemistiy is one of the gieat resouice creators of science Sug- 
gestive of progress fiom this source is the synthetic method of 
making indigo, which is now almost entiiely produced liom letoils 
of coal tai rather than the vats in which the people of India and 
Central America fermented the stalks of the mdigo plant. The 
indigo fields aie now fice to produce food There is no estimating 
the number of things of this nature that may, be invented or dis- 
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covered The manufacture of air niLiates by the ubc of watei- 
power IS anothei example 

It therefoie appears that in the twentieth centuiy the human 
race looks out upon a new world — a woild ncwei m the economic 
sense than the one Columbus showed to the sixteenth centuiy — 



Fig 334 — The mangum terrace — great diicoverv m aguculture It is 
a ndge going acioss the face of a slope so that water wilt follow it to the edge of 
the field instead of running down the field and cairying away the soil While 
It retards eiosion in plowed fields it does not prevent the use of farm machineiy 
(United States Dept Agi ) 


the woild created by scientific industry and speedy transpoitation. 
Old standaids for the measurement of the value of lands to man 
are gone and the new scientific utilizations aie changing that 
value by a seiies of improvements more rapid than we have ever 
before experienced, and the end is not in sight. 
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New resources for manufacture. Aside fiom the pioduction 
of food, the most impoitant single lesouice foi the maintenance 
of existing civilization is that which will give power to drive ma- 
chinery At the present time we aie depending largely upon coal, 
which, being a mineral, is one of oui suiely peiishable lesouices. 
Unlike the field which may yield thousands of ciops, or the forests 
which may perpetually yield timber oi the waterfall which will 
run on for ages, coal, once used, is gone forever This most 
important mineral has leceiiLly had its economic value doubled 
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Eio 335 — Man has scarcely touched even his water powci resources 


by the discovery of the art of making producer gas, which utilizes 
mferior coal or peat itself, foi the making of gas for the running 
of gas engines — the means of power development most economical 
in the use of fuel. 

Alcohol IS, however, a more peimanent fuel than producer 
gas It can be produced from henequm pulp, com stalks, potatoes, 
and a great variety of vegetable materials We already know 
how to use it as a rival of gasoline and kerosene, and it is extensively 
used for these purposes in Geimany, which has no petroleum and 
much potato land. Alcohol as a source of powei permits us to 
go indefinitely, because it depends upon agriculture, the enduring 
industry. 
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The new turbine water wheel and the rapidly developing art 
of transmission of power by electiicity aie re introducing a water- 
powei era The full utilization ol power, which now flows use- 
lessly to the sea might enable many now sparsely peopled jDarts 
of the world to maintain laige manufacturing populations unless 
we chance upon the ability to cairy powei as fai as we please 
as we now do oui voices. 

If water-power should become inadequate there are many 
parts of the woild in which the wind blows with great force and 
regularity This has long been used as a source of iiidustiial 
powei in Holland, and modem windmills, if we choose to use them, 
are much more efficient than the picturesque Dutch pattern. 
The sun, the original source of all coal, all streams, and most of 
the wind, is, through its rays, showering upon the earth’s surface 
unlimited energy, which we may shortly find to be the most easily 
obtained of all sources of powei ' 

All other sources of power pale beside this great source — the 
direct rays of the sun which hurl into o,ooo square miles of Egyptian 
desert enough powei to replace all the engines and water wheels 
m the world Three different types of machines have utilized 
this power to a small extent The success of such power develop- 
ment to the iDOint of supeiiority to existing power sources offers 
inter esting speculation as to where would be natural seats of empire 
when the best sources of power weie witbin the zone of 200 or 
400 mile power transmission fiom almost cloudless deserts 

Science increases mineral resources. The application of sci- 
ence to the ait of mining and purifying minerals and metals had pro- 
duced changes quite as great as in other fields As it is now possible 
to work deposits at least a mile in depth, and since, of the 50 mil- 
lion square miles of the earth’s surface, we have prospected thor- 
oughly less than one per cent it is evident that we have scarcely 
touched the world’s mineral lesources 

New resources in agiiculture. Food is man’s limiting factor. 
He absolutely lequnes a certain amount of it and the increase 

* In 1924 Dr Charles G Abbot of the Simthsoinan Institution, probably the 
world’s foremost authoiity on the sun, constructed a solar cooking range in 
which a tlieimometei test showed a temperature of about 350 degrees within 
Its oven — Dr. Abbot expects to demonstrate soon that food can be cooked 
without coal, wood, oil, or the otlier fuels commonly used 
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of the food supply is the thing that will peimit man’s numbers 
to add billion on billion in the peopling of the earth Thus agiicul- 
tuie outianks all other Industiies in impoitance By the ci cation 
•of new rcsouices in agiiculture, science can give to man his greatest 
aids to increased support upon the eaith 

Down to the end of the iSth centuiy, man’s progress in the 
increase of poweis and the combat of difficulties was essentially 
the result of the unscientific effoit of untiained woikeis and the 
enthusiasm of individuals They tamed the wild animals of the 
forest, cultivated and impioved by selection those plants that 
seemed most useful, and, by accident, made inventions and dis- 
covenes We have now cnteied upon a new epoch, in which 
governments and institutions as well as individuals are promoting 
science and its applications. 

We have recently discovcied the laws of heredity and the art 
of breeding and therefore of impioving the plants, and to some 
extent the animals, which furnish us most of our food, clothing, 
and raw materials These plants become machines, man the 
mechanic, and the things he can create by the deliberate use 
of heiedily in plants aie quite beyond speculation at this time 
It would probably take many thousand experimenters several 
centuries to work out a laige fraction of the possibilities. Natuie 
has fuimshed a iich law niatciial foi us to start with. We under- 
stand the effects of ciivuonments m fitting plants to survive 
paiticular conditions If the climate of Aiizona is diy, we now 
know that each and every dcsei t in the world lias been developing 
plants to thiive in Aiuona For e.xample, the date is an Old 
Woild adaptation of nature to the cliy enviionroent. Knowing 
this, we no longer depend upon chance intioduction of plants 
by immigrants and individual botanists. The search has become 
definite and organized Thus a new alfalfa fiom Sibeiia, oi a 
peach fiom Mongolia is hardy by the natural selection resulting 
fiom 10,000 to 10,000,000 laging winters It is law material 
for the plant breeder of the agiicultural experiment station, the 
special endowment, oi the gaidcn of the plant lover By this 
work of the plant explorer and the plant breeder, we can get the 
new cold-resistant or quick-growing plant that pushes the faim 
line noith, or the new drought-resistant plant that pushes the farm 
line into and regions, or the better yielding plant for the fields 
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now under cultivation The sugar beet has had its sugar content 
increased seveial fold within a century — suggestive of changes 
for the bettei, that may come to any plant and of changes now 
actually in piogiess foi many plants Thus surprising results 
have been obtained in getting strains of corn to be (a) more vigoious 
and productive, (b) moie oily, (c) more staichy, (d) more highly 
chaiged with protein than befoie. 

Ill 1924 the United States Depaitment of Agriculture sent a 
man to South America wheie he seemed 200 samples of seed 
corn which matures in the high Andes at a lempeiatuie of 20 
degrees cooler than that necessary for our own corn. Amazing’ 

By the combination of the seaiching of the woild’s cold and 
arid deserts and the improvement of plants there found, new 
crops aie alieady being pioduced and harvested in lands previ- 
ously too aiid or too cold foi any use but scanty pasturages (see 
Kaffir corn in chapter on Cereals) Every mile the faim line 
is pushed westward in the Great Plains opens to cultivation 
1,600 squaie miles of fauns Under existing Ameiican conditions, 
this added mile will easily support 75,000 people, and m some 
countries of the woild would support several times that number. 

The domestication of new plants. Vast additions to wealth, 
comfoit, and industiy aie to come for the domestication of plants 
now unused or only pioduced by unaided natuie. For two cen- 
turies cinchona was gathered fiom trees giowmg wild in the 
forest, and no one thought of questioning that the east slopes 
of the Andes had a permanent world monopoly of this precious 
pioduct, until in 1S52, the Dutch government introduced it into 
Java, and in i860 the English intioduced it into India and 
Ceylon. The cinchona plantations of the Dutch East Indies 
islands, with their populous vaUeys and humid mountain slopes, 
exported 6,600 tons of cinchona baik during 1922, besides 137 
tons of manufactured quinine The price is one-thirtieth that 
which pievailed in 1870 when it was gatheied wild upon the 
Andean slopes The rubber industry has witnessed the same 
development in less than twenty years (See chapter on Rubber 
and on Malaysia.) But the rubber plant itself has not yet been 
subjected to those processes that pioduced the English walnut 
of commerce from a worthless wild nut 

New uses for plants long cultivated are eciually suggestive. 
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Fig 336 —Reindeer herd in suminer on the lower Yukon The Arctic pastures hold out a promise of mcreasmg 

meat supply 
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Thus the peanut i& replacing corn on the edge of our southern 
Great Plains wheie the drought makes coin uncertain At the 
critical period of setting the eai, corn is blasted by a shoitage of 
watei, while the peanut vine merely waits foi ram and grows 
when it comes. Then the hogs root up die crop and fatten upon 
it The peanut may be considered a partner of the cocoanut 
in the vegetable onslaught on the animal industries. Wlnle the 
cocoanut is a substitute ±oi butter and other fats, die peanut 
(see Its contents in table of food values) is a substitute for butter, 
cheese, and meat. Talien togethei, these two nuts form an 
admirable example of the shift from animals to plant as sources 
of food supply (a step toward easy support of larger populadons), 
and also a shift of support from cool to waimer lands 

Animal breeding. Another great field where science affects 
agriculture is the breeding of animals It follows the same laws 
as plant breeding, and has been undeistood longer. The work 
already done in this direction is easily appreciated by comparing 
the useful cow with the wild buffalo or deer By the application 
of known science to animal bleeding, the efficiency of our domes- 
tic animals along many lines can be approximately doubled with 
little increase in the amount of man’s effort in their behalf 

The introduction of the domesticated leindeer into Alaska 
promises to convert the treeless Aictic America into a vast 
ranch. Starting in 1892, twelve hundred reindeer became more 
than 200,000 in thirty yeais and will soon be ten or a dozen 
million. 

4. New Resources Through Tree Crops 

Possibly the gicatest of all agiiculLural benefits will come 
through the utilization of crop-yielding trees and the bi ceding 
of new ones — a piece of scientific work for which we are now 
ready 

The essential thing about the eaith from the agricultuial 
standpoint is its feitility How to unlock it is man’s problem. 
The key foi this unlocking is vegetation, and vegetation must 
have as aids the all-necessary heat, light and moistuie The 
past insistence on a fourth factor, arability (ability to be plowed), 
has caused vast possibilities of fertility, heat, and moisture to 
be piactically unused. Also by the plowing of steep lands that 
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should not be plowed, vast soil resouices have been baibaiously 
wasted and destioycd by erosion, to the peimanent and pio- 
found injury of the earth as a home for man (Fig 334), 

Man began agiiculturc at the wrong end ot the plant kingdom 
The giains upon which we feed aie all weaklings Haivest is 



Fig 337 — ^Tree crop ajiriculture Grafted chestnut tiees on giamtic hillside 
in the Department of Ardcche, 70 miles southwest ot Lyons, France t'alue 
$160 per acre, producing nuts, pasture lor goats and cows, and bedding of leaves 
and Scotch broom 


often but a small handful in comparison to yields of tree crops — 
the engines of nature which have for ages been givrng man the 
most astonishrng object lessons of production, and invrtrng him 
to improve them rather than the feeble grams at tlierr feet, but 
the grams are annuals — a profound advantage to the primitrve 
man (probably woman) who started our agrrculture. 
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Great productivity and profit of tree crops. The chestnut 
oichardb of Fiance, Italy, and Corsica yield per acie nuts in 
amount approximately equal to the pei acie of wheat fields m 
the United States The 
wheat glows on the best, 
most neaily level, and 
most easily tillable soil 
of America, while the 
chestnut oichaids often 
occupy the steep, lock}^ 
untillable m o u n t a i n 
sides While the wheat 
lands must be plowed 
for each ciop, the chest- 
nut oichauls produce 
then crop without til- 
lage The tiecs stand 
among the locks and at 
their feet are pasturage 
and herds to match the 
laboiious plow'ing and 
seed time of wheat cul- 
ture This tree crop is 
the bicad supply, pig 
feed, hoisc feed and the 
money crop of man^• 
thousands of mountain 
dwellers in the highei re- 
gions of ]\'Icditenanean 
countiies The sal e 



value of these chestnut 
orchards exceeded that 
of American wheat land 
(Fig 337 ) af Ihe out- 
break of the Woild War 


Fro 338 — Fnntinj' hrmeh of tlic wild 
persimmon in (tcorgia The pinsimraon is \ cry 
nutritiovis .uid glows wild over nearly a million 
squaic miles It probably will become a great 
foiage crop, as domestic animals like it and tlic 
tree lb \ciy hardy, gi owing on the pooiest soil 


Despite this pioduclivily of ticcs we have unti] the piesent 
depended almost purely upon chance. Freak trees have aiisen 
by accidental hybridizing hcic and there to become the parents 
of a variety — Baldwin apple, navel oiaiige, etc 
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Now, however, science has caught up. We need no longer de- 
pend upon chance, the well-tried method of the ancient nomad 
Plant breeding (scientific, not accidental) is a force that will 
transform agiicultuie as the steam engine has transfoimed trans- 
port and the factoiy It will enable us to harness the tiees, the 
great piodiictive engines of the plant kingdom, and as a lesult 
tree crops, the ciops of great yield, are to come out of the corners 
where they now occupy so inconspicuous a place. It is piobable 
that the cultivated fruiting trees of all soits m the United 
States do not covei ovei two pei cent as much ground as is given 
ovei to the less pioductive giains As agiicultuie adjusts itself 
suitably to resources, the area of tree ciops, with their gieat 
supeiioiities, may eventually fai outstrip the gram crops. It is 
almost certainly true that an oichaid of selected oak trees will 
yield in acorns more carbohydrate food, for man ' oi beast per 

' Anyone who thinks that bread from acorns sounds fantastic should remem- 
ber three things (i) that biead is merely a carbohydrate food, (2) that whole 
peoples have lived 011 acorn biead toi unknown centimes, and (3) there are 
hundreds of millions of people uho do not eat bitad, certainly not ceicid biearl, 
but that IS no sign that they aie savage, barbanan, or even heathen They get 
carbohydrate and protein, but they do not get them m bread because the climate 
in which they live produces caibohydiate and piotcin most easily in other forms 
One evidence of tropic riches is the great abundance of stareh-produemg plants 
that are bread substitutes Thioughout the length and breadth of the damper 
part of the tiopirs several easily grown jilants afford foods which aie the essential 
equivalent of the dearly beloved biead that two thousand yeais ago got its 
place in the most widely used prayer m Christendom 

Cassava, one of the tropic bread substitutes, helps to fill the local need m 
many lands Like the sweet potato, cassava is grown for its starch-producing 
roots The native grates and dries it, makmg of it not only a nutiitive equiva- 
lent of bread, but actually a piece of bread, although it is not the light bread to 
which the northern world is accustomed, but a thin, stiff cake, rather insipid 
to the wheat-eating palate. That, however, is a matter of habit 

In many tropic lands, cassava cakes and boiled or baked cassava roots are 
standard articles of diet for the natives, partially taking the place of the corn 
bread of the American negro, the boiled potatoes and rye bread of the European 
peasant, and all the other breadstuffs of the temperate zone 

Very suggestive is a Hawaiian discoveiy, a war bread manufactured and sold 
there for a time in all bakeries It was made of thirty per cent banana pulp 
and sixty per cent white flour — the invention of a pastry cook m a Honolulu 
hotel Perhaps the futme bakers of Chicago, Oslo or Rio will for a part of 
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decade than com can l)c made to yield oi himilai land in much 
of the hilly land east ol the Mississippi Rivei But the idea seems 
like a jolcc to most faiincis, foi aftei all the human mind is wonder- 
fully scaled against new ideas 

Alieady many ciop-yicIding tices aic good enough to be made 
into ctojis without any plant hieediiig at all Among these may 
be mentioned the pecan, shagbaik, hazel, black walnut, English 



Etc 339 — Fa'cigrcen oak in Portugal wilh an .weiagc annual mtord of 
c|iuuts of atoms This aioin is ncaily as good foi slotk loud as some 
giains 


(Persian) walnut, pcisimmon, mulberry, sugai maple, pawpaw, 
and above all the oaks— so impoilant m Spain and Portugal 
What New England and all hill countiics need more than any 
other thing in the whole list of lelations between man and nature 
IS an application of science to give them an agriculture that is ad- 
justed to theii unplowable soils The present agriculture of New 
England is an imported misfit from the lands suited to the plow 
Eveiywheie east of the Mississippi trees will grow where there 
then mixture loll out a cask of banana pulp, frozen m a fruit preserving factory 
on the banks of Albeit Nyanza. 
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is earth standing above the water level With the properly im- 
proved varieties of tree crops theie is no reason why Massachu- 
setts might not, square mile for square mile, produce as much 
food as Kansas docs now with her fat pigs or fat sheep or fat 
turkeys — possibly moie The piopei succession of fruiting mul- 



Fig 340 — A foiest lemnant with soil preservation Soil destruction on 
the tree-stript slope opposite Shansi province, China (F N Meyer, ex- 
plorer, United States Dept Agi ) 


berries, persimmons, chestnuts, walnuts, pecans, hickories, shag- 
barks, filberts, and many other tiee crops that might be intro- 
duced from this and otliei lands would give us an abundance of 
good food or one continuous succession of woikless harvests to 
which the pigs, sheep, and tuikeys could walk and eat if man 
himself did not want them (Figs. 337, 33S, 339). 
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The benefits that tiec crops can lendei the and and semi-aiid ’■ 
land may be equal to those that may be confened upon the hilly 
lands The glasses, giains, and oidmary foiagc plants aie ill 
equipped to fight foi life against the iigors and imcci tainty ol aiid- 
ity. Coi n, foi example, must have water within a cei tain two weeks 
or it is blasted, but the tiees can prepaie for siege In the fiist 
jilace, then loots can go down fiom 30 to 60 teet These roots can 



Fig 341 —Olive trees planted by the Romans, m central Tunis more 
than 1,200 years ago, still bearing good fiuit without cultivation and with 
only 10 incheb of rainfall pei year The tree is the most enduring pioduetive 
device within the reach of man 

stote up energy, and when the time comes they can make fruit 

(Fig 341) 

One of the best examples of a new tice crop is the Hawaiian ex- 
peiience with the algaroba, a species of the mesquite many species 
of which will glow m considerable areas of the United States 
Hawaii has, after many difficulties of a mechanical nature, learned 
to grind up the beans and pods of tlie algaroba bean, and thereby 
added an industry of great promise The meal resulting from this 
grinding is worth $25 a ton as a stock food, and is the “mainstay’’ 

1 See “The Real Dry Fainter,” by J. Russell Smith, Harpen’ Monihly Maga- 
zine, May, 1914 
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of the dairy industry of the Islands The Hawaii Experiment 
Station states that an algaroba forest 3aelds four tons of the beans to 
the acre per year, and one ton of wood That puts to shame 50 
bushels of com (2,800 lbs ) and its supporting fodder. The labor of 
production consists of picking up the big beans, winch grow upon a 
leguminous tree intioduced about the middle of tlie last century 
from Peru or California 

The tree-ciop possibilities of the fecund tiopics aie beyond 
description or even refeience here, but it should be lemembeied 
that in compaiison to it the temperate zone is a land of poveity of 
plant species, and that most tropic pioducts aie already tree crops — 
tea, coffee, cacao, lubbcr, cocoanut, jialm nut, Brazil nut, allspice, 
nutmeg, cloves, cinnamon, cinchona, orange 

Man has thought of hunself as depending upon a field in which to 
grow his food, but there seems abundant reason to believe that science 
can, through tree crops, now give him food from any land that glows 
a forest, and from much land winch now grows almost nothing Fur- 
ther than this, the ti ee ci op will have a valuable by-product of wood, 
a mateiial of which there is now a painfully mcieasing scarcity 
The great need is that scoies and hundreds of men should stait 
upon this woik of tree crop creation where now thcie aie at best 
but a few dozen at woik, most of them private experimenteis. 

After man the desert. The proper development of tiec ciops as 
indicated here will effect the greatest saving in the woild conseiva- 
tion movement — the conservation of the soil, oui greatest and 
iiieplaceable lesouice. The Roosevelt Country Life Commission 
utteied this warning “A condition calling foi seiious comment is 
the lessening productiveness of the land Oui farming has been 
largely exploitational, consisting of raining the virgin fertility On 
the better lands, this system of exploitation may last for two genera- 
tions without results pernicious to society, but on the pooiei lands 
tire limit of satisfactory living conditions may be reached m less 
than one generation ” The saying “After man the desert ” is much 
too true, as the frightful desolation of most ancient empires attests. 
It has nearly all come through erosion, and tree crops with then 
earth-gripping roots will practically stop it all, for the tree is na- 
ture’s method of holding eaith on the rocky framework which 
erosion reveals so near the surface of most of our hills and mountains 
(Fig. 340) 
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The ultimate uses of land. The final uses of land to Ret majc- 
imum letmn with con&eivation of the soil seem to be about as 
follows 

(a) Wheie heat, moisture, and fertility abound 

1 Level or gently rolling lands will be tilled as at present, 
but planted to moie productive varieties of plants, and 

2 Hilly, steep, and rocky lands will be put to tree crops 

(d) And or senii-arid lands of sparse vegetation at present can 

in many cases be growing tree crops 

(c) Cold lands where the cost of keeping wann is great or where 
frost interfeies with crop production will be left to pioduce our 
timber-yielding forests. 

(d) Beyond the tree crop and forest zones will come deserts 
of bush and bunch grass and moss-covered tundra to be used as 
pasture ranges by animals suited to the conditions 

(fi) The bare desert, the bare rock, and the snow field will then 
as now remain without harvest oilier than 

1 Possible minerals where the earth is visible 

2 Possible utilization of deserts for sun-power generators 

3 Snow field water-power 

S The Economic Possibiuties oe the Tropics 

The tropics are quite the equal of the winter lands, as a field for 
the cieations of new resouices by science While the tiopics have 
gieat possibilities m the new era of scientific industry, they have 
foi ages lain piactically unused Considerable areas of the tempei- 
ate zone, as in parts of Europe, China, and Japan, have approached 
the food limit, and most unlortuirately a gieat part of the remainder 
of the tcmiieiate zone lies uirdei the withering himtations of aridity 
or of low tempeiatuies. In contiast to this, the torrid zone, which 
includes about half of the land surface of the globe, has fai more 
than half of the area of abundant rainfall Add to this its greater 
heat with absence of winter, and we behold possibilities of the 
giowth of food plants and, theiefoie, possibilities of the support of 
population as great as that of the temperate zone, peihaps greater 
One great drawback must be noted Tropic rainfall is less leliable 
tlran that of the temperate zone This factor has not been studied 
much nor its results worked out Its cliief injury to man has 
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piobably been m the tiopic grass-lands rathei than the forests. 

Despite this richness, go pei cent of the tropic foiest stands to- 
day virtually as undisturbed, save for the loving garden patches of 
the piimitive agiicultuiists (see page 603), who occupy parts of it 
A United States Consular Repoit gives an interesting example of 
tropic emptiness 

“British North Borneo (area 31,000 square miles) is owned and gov- 
erned by an incorporated company undci a chaiter from the Biitish 
government The population of the colony is estimated at 180,000, made 
up mainly of aboiigmes, about 15,000 Chinese, and not over 400 Euro- 
peans. 

“The natives cleai small patches of the valleys and hillsides, where they 
plant rice and vegetables foi food Foi other foodstuffs they depend upon 
hunting and fishing The manner of farming is decidedly primitive 
The hoe is the mam instrument, and there is no demand foi agricultural 
implements 01 any kind of hardwaie except the hoe and a long knife 
used in war and m cutting the underbrush In all Borneo there is not a 
cultivated tract of giound worthy of bemg called a farm. The greater 
part of the land is yet covered with large tiees ” 

British North Borneo is about one-seventh of the whole island, 
which IS as large as France and naturally several times as pro- 
ductive because the unending heat and moisture of the equatorial 
belt pemiit the continuous giowth of ciops 

With the exception of certain island colonies which have become 
populous under white man’s influence, and a few minor exceptions 
chiefly in southeast Asia, the tropic forest in its full force has baf- 
fled man, save the primitive agiiculturist, and he has developed 
only the less pioductivc corners, wheie nature goaded him with 
difficulties, stung him into action, made him work 01 starve, and 
then often starved him despite his pathetic eftorls.^ Man seems 

1 Famine deaths, India (from William Digby, “Prosperous British India,” 
pp. 130-1) 


1800-25 

5 famines 

deaths 

1,000,000 

1826-50 

2 famines 

deaths 

« 500,000 

1851-75 

6 famines 

deaths 

— 5,000,000 

1870-1900 

18 famines 

deaths 

= 26,000,000 


Total since 1800 = 32,500,000 
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inclined to take his ease wheie he can and it seems to lequiie inter- 
mittency in supplies to make him work Thus except under 
Caucasian influence, he has advanced in the tiopics only on its 
and edges and m southeastern Asia where the monsoon lains 
of suininei mdke a season of growth alternating with the diy 
season of the winter monsoon. Under this stimulus and this 
limitation, India and South China alone m the tiopics have become 
populous, and the occasional failure of the summer rains produces 
crop failures and famines — catastiophies inconceivable to us of 
the well-fed West It is a curious commentary on man’s lela- 
tions with tropic nature that he should have become numerous 
where the famine comes to slay him, and that the equatorial belt 
with its abundant and regular lains should have remained idle 
until the Dutch showed us by their wonderful object lesson m Java 
that this is the woild’s natuial belt of heavy population 

Since 1798, the Dutch government, leaving the forms of native 
government alone, has kept peace in Java and to a considerable 
extent directed and compelled the industry of the people to provide 
food for home use and export As a result the population has 
inci eased more than fivefold in a little ovei a century. In Java 
there are 50,000 square miles with 34 million people, 01 683 to the 
square mile Less than half of the land is undci cultu’ation, and 
a recent European scientist has estimated that Java may easily 
support inoie than twice as many people as it now possesses 
This would bung its figuie up to iieaily 2,000 pei squaie mile 
By applying half of this figuie to the whole Dutch East Indies, 
of which Java and Maduia aic a sample, coinjDiising less than 
onc-fouiteenth, we would have a population gicatci than that 
of Euiope, and five times as great as that of North Ameiica 
Population oi this density over the foiested tiopics would peimit 
that zone alone to contain thiee 01 four times as many people 
as the entile wmild now contains, and they would be no moie liable 
to famine than the)^' aie in India to-day This estimate includes 
the Amazon Valley -where there would probably be a task of flood 
contiol greater than man has yet essayed 

The inhabitants of the tropics. If the tropic jungle becomes 
a field who will labor in it? If thiee centuries of colonization have 
shown us anything, they have shown tliat it will not be the whil e 
man He can only come in as the ruler, the capitalist, the planta- 
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tion manager, the engmeci, the samtaiian, the expert, and the 
professional man And he cannot laise lus childien there 
The distiibution of population in tiopic America affords ex- 
cellent illustiation of the influence of climate on the white man, 
the location of his home, and his place in the development of the 
countiy The while lace has here retreated to the cool plateaus of 
the intciior It has always leniained a small, veiy small, minority, 
and the native Indian, oi the introduced negio, makes up the 
bulk of the population, with the half-biecds the second element 
in numerical impoitance. But the handful of white people lules — ■ 
a fact not without significance. 

If these vacant tiopic lands which we of the North claim, but 
may not inhabit, are to become peopled, it apparently must be 
by the various black, brown, or yellow laces that have become 
adjusted to the tropic clunate.i Left to then own devices, the 
foiested tropics have pioduced tribes with sultans, wars, murders, 
piracies, slaveiy, pestilences, and diseases that have effectively 
kept down population They have never yet developed even 
second-rate powei and have fallen an easy picy to colony annex- 
ing European powei s Given ordei and piotection and guidance 
as in Java, they clear up the jungle, populate the earth, and have 
Cl ops to sell. Thus, by the aid of the acclimatized peoples, these 
untouched continents may yield unlimited amounts of rice and 
rubber, sugar, cocoa, oil and nuts, cotton, hemp and other fibers, 
and a whole host of tiopical products which we can buy with our 
noitheiii goods, especially with the products of factories located 
in comfoi table and energy-ti eating climates 
Relation of tropic peoples to northern prosperity. The devel- 
opment of the dense populations of Barbados, Torto Rico, Java, 
and Bengal shows that these lands are almost certain to remain 
essentially agriculLuial or, at best, in a low stage of manufacturing. 
The tropic lack of ambition means that they will probably stay 
mdefinitely as colonies or m a low stage of pohtical power so long 
as temperate zone countries mamtain their present civihzation. 
The white races of America and Europe would have nothing to 
fear from three or five billions of black, brown, or yellow people 
in the torrid zone. Histoiy seems to indicate that a small frac- 


1 “ Control of the Tropics," by Benjamin Kidd Macmillan 
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tion of this population in a fiosty climate would in time bieak 
out into a world-conqueung ioiay, but in then monotonous tiopic 
atniospheie they would pi obably be, as they now aie, non-militant 
agiiculturists caiiying out, as now, the instiuctioiis of white 
men, and our tiade with them, largely the exchange of manufac- 
tures for raw inateiials, would be a great souice of tempeiate 
zone iiches, and would easily enable iioithein lands to double 
then population The soonei we lecognize and act upon the fact 
that we have a biowm man’s wodd and a white man’s world, the 
more coinfoi table we shall all be, provided the wliite lace can 



Fig 342 — Sweetmeat — ground root of cassava sweetened with coarse, un- 
bleached sugar called rapadon, purchased in market of Las Calropas, Haiti, 
1917 (United Stales Dept Agi ) 


keep on sending some people to the tropics without its own de- 
struction thereby, winch is doubtful 

Questions 

1 Name several substitutes for coal 

2 Compare Italy and the United States cotton belt in the degree of utiliza- 
tion of natuial resources, in amount of natural resources, in possible produc- 
tivety per square mile 

3 How may Auzona profit by plant introduction? 

4 What happened to the cmchona industry of eastern Peru and Columbia? 
To the rubber industry of Biazd? 

3 Compare the yield and value of Fiench chestnut oicliaids and Dakota 
wheat fields. Which would rent moie easily? 

6. Upon, what factors docs plant growth necessarily depend? 

7 In how many ways may plant biecding extend the area of agriculture? 

8 Explain the relation of Uee crops to sod conseivation 

9 How thoroughly aie the equatonal regions now utilized by man? 
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THE LAW OF TRADE 

Trade arises because individuals and peoples, having different 
goods, exchange their surplus to mutual advantage. This dif- 
ference in the production of peoples arises from thiee mam rea- 
sons — liist, the difference m the peoples tliemsclves, second, the 
differences in the stages of industrial development, and, third, 
tire difference in tire resources of then respective lands 

Section i Racial differences. The fiist reason for a dif- 
ference in production arises from a difference in the peoples them- 
selves. The Japanese and Chinese export to other countries 
their porcelains, lacquer ware, metal work, fancy paper goods, 
and other products, which have their distinctive character and 
value because they reflect a skill peculiar to these Oriental peoples, 
whose cultuie is so different from our own From India come 
many caiwings and cui los The chief commei ce of some American 
Indians is m basketry, blankets, biich-bark work, and other prod- 
ucts of native arts and ciafts. Among the peoples of western civili- 
zation, the French are conspicuous in commerce through the export 
of products which are valuable because of the French skill and 
taste which give them a superior artistic character, and make 
tJiem precious to the loveis of tlie luxurious and beautiful every- 
where German commerce reached an impoitant position partly 
through the influence of tlie scientific attainment and thiift of 
the German people 

It may seem at first thought that the difference in the skill, 
genius, oi culture of laces is the gieatest cause of trade, but this 
is not the case Racial difference is the least unportant of the three 
mam causes. 

Racial differences and their commercial results tend to be evened 
up and to disappear. The relative advantage of German scientific 
leadership is passing because the Germans themselves taught 
and are still teaching other peoples theii own sciences and arts. 
America, Japan, and England aie copying German sciences and 
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scientific instruction with all their might, while the Japanese 
art products aie declining because of the influence of Euiopean 
and American machine manufacture under the factoiy system 
The arts of the Indian and the tiibesman eveiywheie tend to 
vanish befoie the machine-made product of woild commerce 
This IS also usually a great blow to tubal life and native culture 

Seciion 2. Difference in the stage of industrial development. 
The second cause, a difference in the stage of industrial develop- 
ment, is much moie impoitant in explaining the world's present 
comineice The diffeience in stage or intensity of industrial 
development is largely a matter of the density of population 
Two people to the square mile will inevitably support themselves 
by means which differ greatly from those that will be adopted 
by 200 people per square mile in the same kind of terntoiy and 
then s in tui n will differ from tliat by wluch a ,ooo support themselves 
on a similar square mile The sparse population seizes upon the 
raw products of natuie, or produces raw materials requirmg tire 
least labor A dense population, having few law raateiials 
pel capita, must fabricate them to a high degree to make value. 
In the new forest lands, one person to two oi tliree square miles, 
will make a satisfactoiy living by trapping fui-beanng animals 
and gatheiing gums, herbs, and roots. A population slightly more 
dense will cut down the forest and sell logs as lumber A spaise 
population upon the open plain will employ itself in tending herds 
of sheep and cattle, and will export wool, hides, and annuals 
If the population increases and the climate is suitable, the level 
plain will be caiclessly plowed up and sown to grain, which will 
he expoited to the densely peopled legion in exchange foi manu- 
factures 

This, in' brief, is tlie explanation of the great commerce of the 
second half of the nineteenth centuiy and of the present. The 
European peoples settling the comparatively empty lands of 
America have been pioducing wheat and sending it back to the 
better yielding wheat lands of Europe, they have been sending 
beef and poik to the European countries, where the pastures aie 
better and cattle moie numerous per square mile; they have been 
exporting lumber to the countiies where the foiests aie better 
kept, because the European population is dense and the Ameiican 
population has been, and stili is, relatively scanty Tins is the 
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chief explanation of the commerce of the newly settled lands 
in Dakota, Nebiaska, oi Saskatchewan with the older settlements 
to the eastward whethei in England oi New England 

We even send to and get fioin Europe articles of the same 
mateiial but of difleicnt degices of manufacture Thus we export 
raw cotton and buy fine fabrics and lace, we exiroit logs and planks 
and import wood carvings from Switzerland, and the Black 
Forest region of Germany, we export sole leather and import 
the fancy tans of Fiance and Germany, we sell steel rails and pig 
copper and buy cutlery and scientific instruments For a time 
we sent coal tar to Gei many and bought the drugs and dyes that 
were made from it 

Owing to the inland movement of the main line of migration 
and settlement we see, within the Old World itself, a duplicate 
of the trade that passes between Ameiica and Europe The 
densely populated manufactuiing parts of Euiope, west of Vienna 
and Berlin, carry on a most active commerce with the territories 
of the Baltic and Black Seas, cleiiving fiom them products iden- 
tical with those that come from across the Atlantic. These man- 
ufactuiing regions have been sending to us and to eastern Eu- 
rope, woolen goods, cottons, silks, leather goods, machinery of all 
kinds, metal manufactures, cutlery, gloves, lace, and the thou- 
sand pioducts which reflect the great labor and the relatively 
small raw mateual of densely populated regions. The new out- 
posts of Western civili/ation in Australia and temperate South 
America are to raanutactunng Euiope but two other Missouri 
Valleys, with gram fields and sheep and cattle ranges, inhabited 
by people who buy thcii manufactured goods and pay for them 
with giain and animal products. This trade will appear wherever 
these differences of population are found and land permits Thus 
in Roman times, France and west Europe sent to Rome furs, 
cattle, timber, food, and slaves in return for the more valuable 
goods of Rome This basis of trade, like that depending on racial 
differences, from which it cannot completely be istinguished, has 
a strong tendency to disappear through the equalizmg of popu- 
lation and industrial conditions throughout the world 

The United States and Germany, which for a time were Eng- 
land’s great market for her manufactured goods, are now rapidly 
developing the same industries, and are becoming the great rivals 
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of England Within the United States itself the whole develop- 
ment IS shown. New England duplicates old England in more 
than name. It is little more than a gioup of towns and cities 
whose people live by fabiicatmg law mateiials, most of them im- 
ported fiom outside New England, and sending the pioduct 
chiefly to the west and south in return for the food and raw 
mateiials of those newer and less populous sections of the coun- 
try Ohio, which, 50 years ago, was to New England both mar- 
ket and souice of supply foi food and raw mateiials, is now be- 
coming ever incieasmgly hci rival in manufactuiing, and turns 
for her supplies to the yet newer West and to foreign lands The 
cotton industry of America, once cenleied in New England, is 
rapidly being built up m the south, and manufacturing of many 
kinds is being earned on in greater and gieater quantities be- 
yond the Alleghenies, so that the North Central States are coming 
to resemble New England as New England has come to resemble 
old England Every state and every country desires manufac- 
turing industries (sonktimes unwisely), and they are increasing 
in every state in the Union, and in almost every foreign counliy. 

Immigration. Lastly, but by no means the least important, 
comes the immigrant to even up the population physically and 
to complete industiial similarity, so fai as it pertains to the labor 
supply The cheapness of the Atlantic passage and the distribu- 
tion of knowledge of American industrial conditions thioughout 
Euiope peimitted greater and gieatei movements of people to 
Ameiica, to take advantage of her industrial opportunities. 
Already more than a million have come in a single year until 
we have become alarmed and retarded the numbeis. But even 
with this stop diere is no leason why, in a few generations, tins 
countiy shall not become as fully peopled as is Europe 

This growing likeness in industries and population is accom- 
panied step by step by the cessation of trade in those articles for 
which the necessity ceases as America comes to produce an arti- 
cle previously secured m Europe A few decades ago most of our 
iron and steel was brought fiom England Now we export 
it occasionally to England. The import of textiles, chemicals, 
and other manufactures is falling off in consequence of American 
production. The large import of sub-tropic fruits and dried 
fruits from Mediterranean countries has almost entirely ceased 
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Lhrougli the development of identical industries in California and 
some of these pioducts are now exported 

Section 3. Difference in resources. Tiade arising from 
difference m lesources is one of increasing impoitance and is one 
which man affects but little, a fact which will become of gi cater 
and greater influence the moie fully we adapt our use of each 
section to its resources The chief of these differences are those 
of topography, soil, moisture, nearness to sea, temperature, and 
mineial deposits. 

Differences in topography give lisc to a tiade which will 
endure The products of the well-used mountain and of the well- 
used plain must f 01 ever be different. The rough, rocky, and steep 
lands cannot be tilled, but they arc the natural home of the for- 
ests, of wood and tree products, and of the mining and quarrying 
industries. The full utilization of mountain countiies means, 
therefore, minerals, wood, nuts, fruit, water-power, paper, and 
the possibility of printing and publishing and the manufacture 
of varied light imported law materials through water-power 
But the mountain needs the agricultural products of the open 
plain, gram for bicad, animals for meat, wool and cotton for 
clothing, and the many other products of agriculture, which can 
be paid for with mountain products. Such is the trade that does 
now and may foi centuries pass between the piairies of west 
Canada and the glacial legions north of the St Lawience. be- 
tween hilly New England and Appalachia and the level West, 
between Switzerland and Hungaiy or Aigentina. 

Soil differences also make trade Along the banks of the 
Mississippi, Ohio, and other streams are glacial sand plains m 
the midst of the fertile black praincs of the coin belt. The sand 
plain, too poor to grow corn, just suits melons and sweet potatoes, 
which the farmers giow in large fields, and pedclle^in wagon loads 
across adjoining counties, or ship by train loads to adjacent 
states to be bought up by people who can grow corn, but who 
cannot, on their richer, heavier, more valuable lands, grow good 
melons or potatoes. This example is typical of the vast trade 
that IS now developing between the sandy districts in the Atlantic 
plain and elsewhere, and the rest of the United States Though 
the most conspicuous, this soil difference is but one example of 
many others. 
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The differences in moisture give us the humid and the and 
lands between which theie is a great and growing trade Be- 
yond the bounds of cultivation in all countiies that verge toward 
the desert aie the sheep and cattle ranges, where sparse popula- 
tion has two or three products to sell, and must buy most of its 
food fiom moie favoied faim lands, and must sccuie from the 
maniifactuiing towns all the other products that aie to be pur- 
chased in the store In the irrigated oases of the aiid lands, 
dried fruit is produced most easily, and it is already being sent 
from these favoied spots m Australia, in Aigentma, in Chile, 
in South Africa, m Europe, and in the United States to the more 
humid districts, which can with ease pioduce othei products for 
exchange This exchange of diied fruits and animal products 
for grain and manufactures is world wide and seems to be as 
enduring as variation m rainfall, the distribution of people, and 
the ability to transport with ease 

The Shore lands carry on an enduring trade in fish with 
the inland regions Many cold and rocky coast lands have such 
a great lesource in sea products that they can command in 
exchange the products of all other climates. 

Temperature as a basis of trade is the most fundamental, 
the most widespread, and, for the future, the most piomising 
of great and yet greater perfoiniance. No exchange of cultuie, 
no equality in education oi skill, no emigration of peoples even- 
ing up density of population can change the temperatuie and 
make tropic fruit grow in the land of arctic fur, oi cotton grow 
m the land of spring wheat Europe is nearly full of people but 
Noiway has an active trade with France and Spam. If Ameiica 
becomes a second Eiuope, Manitoba will have a lively trade 
with Texas, because Texas can pioduce cotton and other sub- 
tropic products, which the short summer forever bais fiom Mani- 
toba. Florida and othei southern lands will send then oranges 
and vegetables to the northern lands of fiost when the latter’s 
agriculture is host bound, and the north will send m return its 
wheat, the red apples fiom its hills, and the myriad products 
from its nulls Examples in miniatuie often permit us to see the 
tendencies of the time more clearly than larger and more compli- 
cated examples. Thus the Canary Islands) snugly fixed on 
steamer routes m the frost-free waters of the waim Atlantic, have 
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within 30 years developed an export of over 200,000 tons per 
year of bananas, tomaloes, and early potatoes, mostly to the 
English market 

The future course of trade. This north-south trade is the 
trade of the future It gtves the things we cannot ourselves 
produce, and is needed to round out the economic life of nor- 
thern and southein lands alike Foods make the most important 
class of commodities fiom tropic and sub-tropic lands Northern 
peoples want their cane sugar, cacao, coffee, rice, spices, bananas, 
and other fruits; then cocoanuts, Brazil nuts, palm nuts, tapioca, 
and many minor foods. We of the temperate climates want, for 
our mills, their raw materials, rubber, Manila hemp, jute, hene- 
quui and other fibers; their cabinet and dye woods, their rattan, 
gums, palm oil, and other forest products In exchange for these 
the northern lands are sending machinery, clothing, and all kinds 
of special manufactures and some foods This is a natural trade 

At the present time the great bulk of our commerce depends 
upon differences in the stage of industrial development — east and 
west trade — but the future is indicated by changes now in prog- 
ress. The greatest rates of increase are taking place not along 
east-west lines, but m the trade of temperate with tropic regions, 
and, if the present rates of increase in this traffic continue 
throughout this century, it will far surpass that on the east and 
west lines. The east and west trade will probably not decline in 
absolute quantity, but will gradually become relatively less im- 
portant as the world’s commerce multiplies itself many fold, as 
it inevitably will if its present tendencies continue 

Section 4 Size of country and volume of foreign trade. For- 
eign trade, depending thus upon natural laws, modified by man’s 
aid and inteiference, is of varying importance in different countries, 
with the general tendency to be least important in large countries 
and most important in small countries China peacefully and 
successfully ignored the foreign world for many centuries, because 
she is a world within herself She scorned the world because it 
could give her nothing that she did not produce Petroleum, cheap 
cotton cloth, modern machine manufactures, and new machinery 
have tempted the Chinese to buy; but then- foieign trade of less 
than $4 per person is insignificant to-day. The foreign trade, how- 
ever, of a country like Uruguay, a little fertile cattle and sheep 
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ranch, is over $ioo per person, among the highest in the world, 
because Uruguayans produce essentially one class’ of articles, with 
which they must buy everything else which a civilized people con- 
sumes. Small countiies like Switzerland, Belgium, and Holland, 
with almost no variety in climate, and accompanying smalj I’ariety 
of resources, have a relatively enormous foreign trade. So does 
England If we had the figures of commerce that cross the southern 
and western boundaries of New England we would be astounded at 
the total. But most of New England trade is with other states of 
the Union, and disappears without statistical record in our vast 
domestic commerce, which is said to be mote than twenty times as 
great as our foreign commerce. Our great area and variety of re- 
sources give us a smaller per capita foieign commerce than that 
which IS shown by the countries of Europe, especially such small 
countries as Denmark or other western European countries 
To see commerce m its extreme development we should look at 
the Falkland Islands, a wind-swept sheep-range and whaling station 
with an area of 4,600 square miles, and a population of 3,400 people, 
whose foreign trade is about $4,400 per person per yeai This sur- 
passes the little French colonics of Miquelon and St. Pierre — a few 
thousand fishermen and ship outfitters on two barren rocks in the 
cold Gulf of St. Lawrence, who import and export each yeai the 
enormous total of about $700 for every person in the colony. In 
contrast to this the per capita foreign trade of the United States is 
about $60, and that of Great Britain approaches $200 per year, 
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THE WORLD HIGHWAY— THE OCEAN AND 
ITS CARRIERS 

The sea, sea trade, and sea power have always been of great 
interest to civilized man, and to understand world commerce we 
must first know the part played by the ocean. The nation that 
does not touch the ocean is hke a house that is not upon the stieet, 
and some of the bitteiest strifes of history have been fought for 
the possession of bits of coast Once a nation has reached the sea, 
It has possessed itself of a pait of the world Inghway that reaches 
every wheie and belongs, according to international law, to each and 
all who own even a tiny strip of coast. 

The freedom of the highway. It is an adage that ocean trans- 
portation is cheaper than that on land, but it is difficult foi the 
landsman to realize how much ocean carriage differs from land 
carriage in cheapness and m the freedom of competition This fiee- 
dom is chiefly due to the same cause which produces the greater 
cheapness of transportation, namely, the fact that the ocean carrier 
must lurnish only the vehicle, while nature furnishes the loadway, 
and, in some cases, even the motive power — wind Upon the lail- 
way the cost of the vehicle is an insignificant part of the total cost 
of seivice. The important thing is the way itself On the ocean 
the way is fi ee and also the place for the ship to unload is usually 
found with compaiatively small expense to the ship, so that ocean 
tiansportation remains competitive and cheap both on the inter- 
national high sea and within the shadow of the land Terminals 
remain practically free or, at least, equally fiee to all shipowners be- 
cause the desiie of cities foi trade is so keen that they bid for ships 
by getting harbors and docks leady foi tliem 

The two types of ocean service. This freedom of the highway 
and of terminals results m a great vaiiety of traffic methods, but 
the whole of ocean commeice may be divided into two large classes 
I. The line traffic — with which everyone is moie or less familiar — 
carries the passengers and mails and certain kinds of height. It 
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coiresponds to the expiess, passenger, and fast-fieight business of 
the lailroad The line seivite is m tire public eye and achieves a 
degiee of attention which is much beyond its lelative meiits as a 
freight earner 2 Chartei traffic — single vessels operating as 
units, as IS any wagon that is foi hire on the stieet coiner — handles 



Fig 3 14 — A tramp stcaraci in diy dock shows how nearly cubical she is — about 

Si per cent 


tire laiger pait of the ocean’s freight It is entirely an individual 
matter between the shipper and the shipowner. The individual 
ship, which IS known as a chaiter ship, or more commonly as a 
“tramp,” is on the list of some ship-broker or brokeis who secure a 
freight for hei on commission, and she goes about her work un- 
noticed by the tiavelmg public or by the headlines of the news- 
papeis 

The tramp vessel that is free to go when work offers, and to he 
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in port when it does not offei, has. a distinct advantage over the 
line vessel, which must go on a ceitain date, full or empty, must 
maintain a schedule and make sailings to poits of call, which in 
themselves are often unprofitable, but which aie necessaiy, since a 
line vessel must maintain a reputation, establish relations with 
shippeis, and form a clientele The ambition of the liner is regu- 
lanty and reliabihly, the ambition of the tramp is cheapness. 
(Fig 344) 

The charter or tramp vessels. The fieedom of the sea makes 
competition easy, but it is especially easy among the tiamp vessels 
The owner of a single ship is in a position to compete in the woild’s 
freight maiket, and can take seivice on any sea, in any country, 
and fiom hundreds of poiLs The ocean is a world ocean, the 
ship maiket is a woild maikcl, the chattel traffic is a world traffic, 
and the ocean lale a world latc Wlierever freight offers, there 
the ships may go and do go ' If there is giam in volume in the 
Black Sea the ships go theie, and the same is tine of India, 
Austialia, or South America. 

This tramp steamer, which may be built and owned by anybody, 
and which may sail in all seas, and cairy the products of any or 
all countries, is a icmarkably free agent. It is to be had, howevei, 
only by those peisons who can affoid to load a whole ship, and 
that IS about the only hniitatioii upon the character of product 
that is carried by the tiamp vessels First in the class comes 
giaiii, then we have siigai, oies‘, coal, nitrate of soda, cotton, 
lumbei, china clay, peLioleum and many other bulky law com- 
modities. Only occasionally some manufacturer ships enough 
heavy goods, such as steel rails, locomotives, and agricultural 
machinery, to fill a vessel, in wluch case he almost invaiiably 

' 'TIcre is the Olaf Noidsen of Stockholm, Sweden (in New York harbor) 
She IS about S,ooq tons and a heavy broad thing, with a short fimnel, and two 
stumpy masts rigged with detiicks She looks a seaworthy ship and probably is 
The Scandinavians are a hardy race of seafarers and know good ships We will 
bail the man hanging over the stern and ask him when they left home 

‘“A year ago,’ he answers in broken English, ‘We go to Vigo m Spain, den to 
Italy, den to Tunis. After dot we vent to England, den come here ’ She 
wouldn’t have much speed, maybe ten miles an hour, and it would take time td 
travel all the distances she has been And unloading cargo is a slow business in 
Spanish and North Afiican ports ” — ^From “ New York Times,” June, 1924 
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charters a tramp The regions producing the tiamp freight and 
the regions consuming it embrace every inipoitant country in the 
world Theie are hundieds of poits with freight for tramp vessels 
and there aie thousands of slups scattered about the woild to do 
this work 

The pioper bringing together of the ships and the freight is a 
world puzzle, compared to which the game of chess is simplicity 
Itself. It IS one of the supieme applications of commercial ge- 
ography The ships must move aiound the world in such a way 
that the freight is all carried and that the ships that do the work 
have as feiv empty voyages as possible, and keep constantly 
employed (Fig 343). 

The successful adjustment of this complicated situation is one 
of the results of the development of tlie ocean cable. Lloyd’s 
agency in Gieat Britain, with its branches throughout the world, 
reports eveiy observed movement of more than 10,000 vessels, 
maritime associations in commercial ports do the same work, 
so that the shipowner can easily know where his vessel is and where 
the vessels of lus rivals are It is necessary, howevei, m this work 
that watch be kept not only upon vessels but upon height. Most 
of the products depend upon harv'est and commercial conditions 
If there is to be a good or bad grain harvest upon the Pacific 
Coast, in Argentina, or in Austialia, Damp shipowners must know 
It and place then ships accoidingly. The differing times of ripen- 
ing of the various crops in the different producing regions and 
other paiticular seasonal demands make each poit or district 
have its busy season and its off season. Accordingly, the manager 
of the tramp vessel has a number of problems to consider as he 
guides his ship through the maze of world commerce 

He must consider moie than one voyage when he makes an 
engagement to perform a certain voyage, for it is necessary that 
his ship be discharged in a place where freight is to be secured 
for another voyage If such is not the case, he may have a long 
voyage in ballast, making cost without income. The result is 
that the probable second voyage affects the rates for the first. 
The manager seeks an engagement which will release .his vessel 
near good prospective freights and he avoids engagements that 
take him into barren seas. Accordingly this master of applied 
commercial geography scans tlie world’s horizon for prospective 
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wheat crops or other freight snpplies toward which he can work 
his ships with a chance of seeming another freight 
Because of this free market, ocean freight rates fluctuate greatly 
When cargoes are scarce rates sometimes decline to the point 
of heavy loss to shipowners, and, conversely, they may use to 
great heights, for when the freight rs plentiful and the ships are 
scarce the only limit to which the rates may rise is set Iry the 
limit that the shippers can afford to pay to get a particular cargo 
earned Thus a tenfold increase in rates came within a few months 
after the outbreak of the World War m 1914, and later it again 
increased many fold Aftei the World War idle ships rusted and 
rotted by the hundreds in many ports 
The cooperation of tramp traffic and liner traffic in world 
commerce. Tins tramp traffic bears a very fundamental relation 
to world commerce because it carries the heavy commodities — ■ 
the raw materials and food — without which the manufacturing 
city and the manufacturing state as at piesent constituted could 
not exist The era of world commerce in its piesent sense may 
pioperly be said to have begun about the middle of the nineteenth 
centuiy, when Great Biilain began the heavy impoitation of 
food and the wide export of manufactures. At this lime came 
the steamship, and lines wcie established between Europe and 
America, and between Europe and all other countries, and between 
New Yoik and the West Indies and Colon, and from Panama 
to San Fianciso and to Chile These two types of ocean service 
■woik together like freight tiahis and express tuiins The tiamps 
handle the tiade of vast quantity, the liners handle the trade of 
high value and the slupinents of small sixe and great number. 
The lines, therefore, scive the greater number of shippers. They 
serve the multitude who cannot fill a ship with one consignment, 
and among manufactures there must be thousands of small ship- 
ments of finished goods to one that requires a tramp to handle it 
The manufacturing state may depend upon the thousand tramp 
ships tliat bring food and materials, but there is an equal depend- 
ence upon the 300 big liners that carry to market with greater speed 
the myriad small consignments of manufactured exports Con- 
versely the raw material producing country like Argentina depends 
largly upon tramps to take its exports and bring its coal, and 
upon hners to bring its imports of valuable manufactured goods. 
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In most seas the line managers have been able to combine and 
control hue rates to some extent. The tramp managers have been 
unable to do this 

It IS also tme that the line traflic is gaming on the tiamp traffic 
and the development of some line enteiprises has reached huge 
piopoitions The law of growth among steamship lines woiks 
suiely to the development of Hunks and branches, a development 
which has aheady taken place, although the branches aie fewer 
than upon railroads The great ocean lineis sail with precision 
and regularity To secure the supply of freight for these great 
lines, then managers have been compelled to establish smaller 
lines to supply and distribute the necessary cargo The largest 
trans-Atlantic lines aie, without exception, thus equipped at 
one or both of their terminals Before the Woild Wai, Germany 
with hei systematic promotion of foreign trade, had furnished 
us the best example of this The North German Lloyd and the 
Hamburg-American connected at their European ends with lines 
running to South America, east Asia, and other distant paits 
of the world They also connected with smaller lines plying to the 
nearby European ports and with steamers on the Geiman rivers 
These two German companies carried the same system even farther. 
Their trunk lines to east Asia were fed at Singapore and other 
eastern ports by lines of smaller German steamers which traversed 
the eastern archipelagoes and the Asiatic coasts and rivers, collect- 
ing cargo for the tiunklme stations of the large steamers bound 
for Bremen or Hambuig, at which ports it was transferred by the 
European distributors referred to above oi sent on to America 
by the tians- Atlantic lines of the same companies The Wilson 
Line from New York to Hull connects m that city with an enormous 
fleet of small steamers which thiead the coasts of the North Sea 
and reach all ports of impoitance m Scandinavia and along the 
Baltic. The French and Italian trans- Atlantic lines aie fed by 
fleets of Mediterranean coasters and trans-oceamc liners at Havre, 
Marseilles, and Genoa The ocean service of single companies 
at times circumnavigates the globe. 

The best example of this wide-reaching world carrier was fur- 
nished by the Hambuig-Atnerican Steamship Company at the 
outbreak of the World War This one company dominated the 
metropolitan city of Hamburg and connected it with Montreal, 
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Portland, Bo'fton, New Yoik, Philadelphia, Baltunore, Newport 
News, New Orleans, and Galveston m the eastern United States. 
It sent stcameis to Mexico, Cential Amciica, Panama, Colombia, 
Venezuela, and scveial sei vices to the Lessei and Gieater Antilles. 
They went to the Amazon, to the poits of cential and south Biazil, 
to Uiugiiay and Aigentina, around to Chile and Peiu, and up 
the Pacific Coasi of Ameiica to the poits of the United States In 
Euioiie they ciicumnavigated the Biitish Isles, skilled the coasts 
of Fiance, Spain, Portugal, and Italy, to the head of the Adriatic, 
they went in the Baltic to Russia and Finland and Sweden, 
and out in the Atlantic to Iceland and Noi tli Cape, and on to Arctic 
Spitzbeigen in the summer. In Africa it touched at Alexandria 
and down the whole west coast as fax as the mouth of the Congo. 
In Asia it served Aden, the ports of Arabia, Persian Gulf, Ceylon, 
Calcutta, Straits Settlements, China, Korea, Siberia, Japan, 
and finally — and possibly most remarkable of all — it sent steamers 
thence acioss the Pacific to Portland, Oregon — a grand total 
of sixty-eight seivices crossing eveiy ocean, touching all continents 
and every geographic and commercial zone. Extensions were 
in contemplation oi contracted for. This will doubtless be restored 
in time, as Europe recovers from the war, for it is the normal 
way for ships to woik Theie are many more examples but none 
quite so far-reaching as the Hamburg-American system was. 
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THE NORTH ATLANTIC ROUTE 

The greatest of all ocean trade routes is that crossing the North 
Atlantic and connecting the two most commercial continents ,To a 
person who has not given attention to the geography of the Noith 
Atlantic it might seem that this ocean possesses a multitude of trade 
routes. Yet there are certain geogiaphical conditions producing a 
surprising similarity in the path fallowed by all of the ships going 
across this ocean from North America to northern Europe. 

The greatest factor leading to the use of this common path is 
what the mariners call “the great circle line ” This can be best 
understood by examining a globe, the only map that is accurate 
for laige areas. By it one sees that m high latitudes the shortest 
line between any two points equidistant from the equator is not 
on the parallel running due east and west, but along the aic of the 
circle passing through both of the points in question, and dividing 
the earth into two equal parts — a great circle The farther apart 
the two points in question are, and the farther fiom the equator they 
are, the greater is the poleward curve of the shortest line between 
them Consequently, there are almost no straight east and west 
routes upon the charts to be followed by the manner. He is for- 
ever following curves, because he is, of all men, the one who is most 
directly concerned with the fact that the world is round. 

It is rather astonishing to discover that the positively shoitest 
air line from Sandy Hook to Liveipool passes directly overland 
through New England and Canada, west of Nova Scotia The more 
closely ships can approach this gieat ciicle line, the shorter is their 
voyage, consequently, as soon as it is possible, all vessels leavmg 
New York abandon their eastward course and swing northward 
along the line of a great ciicle, the exact point for this turn varying 
with the seasons At all times of the year the vessel must proceed 
eastward, sometimes hundreds of miles, befoie it is permitted to 
turn to the north. Only by this means can the navigators avoid 
the worst dangers of the Newfoundland coast and the fog banks. 

675 



676 


WORLD COMMERCE 


The gieat ciide swing makes the vessels fiom New Yoik, Halifax, 
and Montreal ajipioach each othei beloic mid-ocean is i cached. 
Foi a paiL of the yeai, often le,ss than half, the St. Lawience 
steamcis make an exception to this by going noith of Newfound- 
land 

An examination of the globe, oi a photogiaph of pait of it shows 
that the east coast of the United States, of which we often think as 
ex-tending liom noith to south, leally lies so near cast and west as to 



Fio .'i4'5 — Globe showing nairowness ot Noitli Atlantic and cause ol location 
ot Noitli Mtanlic Iriuik (Pholo E Stnling ) 


be piactically a part of the gieat circle line from the Georgia coast 
and the Florida straits to Scotland, so that the ships fiom South 
Atlantic and Gulf ports follow the coast and take the same trunk 
route as those fiom the North Atlantic. Even Nicaragua is 
almost, within the teiiitoiy of this same Noith Atlantic route, 
for it IS but 323 miles faithei from Gieytown to Liverpool via 
New York than via the shortest possible route It is thus plain 
that the North Atlantic route is a great trunk route with a string 
of branches for the chffeient ports fiom St. Johns m Newfound- 
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land to Havana, Tampico, and Vera Ciuz in the tiopical Gulf 
■'Figs 345. 3461 

It IS, thcicfoie, exactly in accoid with these basal facts of loca- 
tion that theie has aiisen a tians-shipment tiade at New York 
and New Orleans by which the pioducts of the West Indies and 
Caiibbcan countiics aie being foiwarded to Europe by the gieat 
trans-Atlantic liners, and return cargoes come by the same 
route 

It is a working out of the narrowing longitude of high latitudes 
that causes Queliec and Monti eal, which we aie inclined to think of 
as being fai m the inteiior, to be nearer to Liveipool than are New 
York and Boston, while the distance is no greater to the trading 
posts located far in the center of the Ameiican continent upon the 
western shores of Hudson Bay — a fact interesting to speculate upon 
in connection with Canada’s announced intention of building a 
railroad to Hudson Bay 

The North Atlantic route has the great advantage of being en- 
tirely devoid of islands with the exception of Sable Island — the so- 
called graveyard of the Atlantic — east of the Maine coast and a few 
small rocks on the Grand Banks So universally are these skirmish 
posts of the continent dreaded that the loute for the trans-Atlantic 
steamers aims to interpose 6o miles of cleai water between the ship 
and these destroying landspecks This is the moie necessary 
because of the mingling togethei of the Arctic cuircnt and the warm 
Gulf Stream which produces well-nigh continuous fog on the Grand 
Banks. The handicap resulting from these difficulties is well 
illustrated in the St. Lawrence River, one of the feedcis of the 
Atlantic route, wheie the naiiow and locky channel has been fre- 
quently the scene of great disasters and where at the present time 
ships must often tie up during the night. One result of these dan- 
geis is an insurance rate often several times as high as that for open- 
sea voyages 

The icebergs, afloat foi half the year in the vicinity of the Grand 
Banks, are a greater menace than a group of islands 

Another dangerous part of the route is Cape Hatteras, which 
really projects into the Atlantic and, with its long strings of sand 
bar reaching out to sea, must be rounded by hundreds of vessels 
from the south. In the temptation to save distance, many a good 
shi|) has ventured too near these bars and met her end. 
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Fuel supply. In the piesent epoch of steam no loute equals 
the North Atlantic in the abundance of the supply of fuel Eastern 
Ameiica and north Europe are producing 95 pei cent of the world’s 
coal and on>both continents this supply is admiiably distributed for 
the supply of steameis The American supplies at New Orleans, 
Mobile, Noifolk, New York, and Nova Scotia, are known to the 
reader The Euiopean end has a distribution of coal that is not 
less complete Southern and western England with the poits of 
Biistol and Liveipool aie supplied from the rich fields of Wales and 
Lancashiie, Glasgow almost oveihes the coal-fields of western Scot- 
land On the east lies Newcastle, synonym for coal, Antweip and 
Rotterdam, the great poi ts of the Rhine, are in i each of Rhine-borne 
coal from Westphalia and Belgium, Hamburg and Biemen receive 
their coal very cheaply as return cargo in ships which carry sugar to 
England, and German coal can also come on barges from the 
Rhineland Anothei fuel supply that should be mentioned is the 
oil of Texas, Kansas, and Oklahoma in the lower Mississippi Valley 
This is now used to a considerable extent and will continue to be a 
favored fuel as long as petroleum remains plentiful and cheap 

Traffic. The North Atlantic route began as one over which 
fishermen sailed to the Grand Banks and emigrants left Europe to 
start new homes in America, and, strange to say, this emigrant 
traffic, which was the first over this route, was one of the gieatest 
until legislation checked it In the first 10 yeais of the twentieth 
centuiy, more immigrants by far landed from tians-Atlantic 
steamers than had succeeded m reaching America in the two and 
one-half centuries preceding the year 1850. In addition to this 
immigrant traffic it is also the gieatest travel route of the world 
and the gieatest freight route, and consequently the route possess- 
ing the largest, fastest, and most complete ships that evei floated. 

The North Atlantic traffic has always been of a dual nature The 
emigiatmg European has been finding a home, and the manufactur- 
ing European has been finding raw materials. This has given to 
the passenger and freight traffic a continual condition of unstable 
equilibrium There are more passengeis moving west than east, 
there is more freight moving east than west Thus, there are, with 
the exception of certain short seasons of the yeai, unused passenger 
accommodations on the steamers setting, out from America, and 
there is never even a temporary respite in the movement of empty 
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ficight vessels from Euiope for Ameiicaii cargo America has 
been sending law materials in great bulk — cotton, wheat, com, 
meat, lumbei, coppet, and cattle foods — and leceiving manufac- 
tures of much smaller bulk. This was true m the fast days 
of the Vnginia colonists, tobacco ships, giain ships, and lumber 

ships; and, m the last 
decade s, Amciican 
manulactui es have 
added a new class of 
tiaffic, chiefly bulky 
pioducts of wood and 
steel Many vessels re- 
turn with no caigo 
whatever except woith- 
less ballast 

This tiaffic, in ballast, 
which makes a load 
valuable foi its weight 
only has brought us 
himdieds of thousands 
of tons of sand and 
stone of less than no 
value, but the necessity 
of cany mg something 
has caused the Atlantic 
ships to bung at times 
coal, non oie, iron, 
chalk, china clay, and 
such bulky freight from 
Europe at minimum 
cost as ballast sub- 
stitutes (See British coal export in chaptei on United King- 
dom ) 

The traffic future promises that our freight movement will not in- 
aease so rapidly as it has in the past. America, with her incieas- 
ing population and her gieat mills, is using more and more of the 
raw material, has less and less for export to Europe The fact that 
we are establishing manufacturing industries means also that we 
have a lessening demand for European goods, so both upon the side 



Fig 347 — The growth of world commerce. 
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of pioduction and on Ihe side of consumption there is a prospect of 
lessened dependence of America upon Europe, and relatively 
lessened demand for commerce upon the Noith Atlantic trunk 
route The emigrant tiaffic has probably been permanently 
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Fio 348 — Vanations in the foreign tiades of ports Compaiison of net 
register tonnage and value of goods Cardiff is a port for coal and ores, Liver- 
pool for cotton and manufactures (After J Paul Goode ) 

checked, but there is every indication of the steady growth of travel 
between the two continents 

Ports. The great increase m trade duiing the quarter century 
before rgiq produced a multiplication of the lines of vessels, and 
consequently a great breaking down in the centralization that 
arose in the distribution and collection of the traffic to and from a 
few great ports which had been monopolizing it. There was a time 
when London and Liverpool almost monopolized the line traffic 
between Europe and America, but othei cities rose to the position 
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of claiming their shaic fiom Amciica direct lather than thiough the 
intermediate poits Livcipool baw Biistol use to the south of her, 
Glasgow to the noith ot hei, and Belfast acioss the Irish Sea 
London has lost tuide through the use of Anlweip, Hamhuig, and 
Havic, which poits m turn have established coasting lines and 
have snatched fiom London a pait of the clistiibuting tiacle of 
Scandinavia and Russia But this was not the end The es- 
tablishing of coasting lines was scaicely complete at Hambuig and 
Antweip, when the same process went further, and yet anothei set 
of rivals aiosc Thcie spuing up a diicct trans- Atlantic connection 
that gave to Hull, Copenhagen, Stockholm, Lemngiad, and Bor- 
deaux the ability to get some of their goods without dependence 
upon either the new inteimediaries, Hamburg oi Antweip, or the 
old inteimedianes at London oi Liverpool (Figs 347, 348) 

A similar development has occuired on the western end, where 
New Yoik, while increasing the annual amount of her traffic, is 
propoitionally losing trade to her iival poits like Montreal, Boston, 
Baltimore, New Oileans, Galveston, and Mobile 1 

' Amciicaii shipping ports handled nearly 126,000,000 tons of ficight, exclu- 
sive oC coastwise commerce, duiing 1Q23, accorchng to a suivey of watei-boine 
traflic, made by the U S Shipping Boawl’s Buieau of Research Moie than 
SS per cent of this total passed through six ports. New Yoik led with 27,600,000 
tons, and next in aider were Los Angeles, 11,495,000, Baltimoie, 8,300,000, 
New Orleans, 8,290,000, 1 ’luladclphia, 7,870,000; and San Francisco, 5,740,000 

The following cities also handled more than a million tons of inbound and 
outbound height other than in coastwise tiaffic in 1923 

Boston, 3,604,000; Buffalo, 3,336,000, Galveston, Tex , 2,893,000, Port 
Arthur, Tex , 2,854,000, Norfolk, Va , 2,126,000, Seattle, Wash , 1,949,000, 
Portland, Oieg , 1,719,000, Newport News, Va., 1,499,000, Cleveland, Ohio, 
1,403,000; Fall River, Mass , 1,270,000; Tacoma, Wash , 1,243,000; Mobile, 
Ala,, 1,219,000, Baton Rouge, La , 1,155,000; Toledo, Ohio, 1,132,000. and 
Perth Amboy, N J , 1,080,000 

Of the total of 126,000,000 tons, 73 per cent; or 92,000,000 tons, represented 
United States trade with foreign countries, 25,000,000 tons was the traffic 
handled by Pacific ports and Atlantic and Gulf ports m intercoastal trade, and 
9,000,000 tons the volume of trade with contiguous United States territory. 
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THE NORTH PACIFIC ROUTE 

The commeicial newness of the Pacific. As late as 1840 a 
man of international leputation stood up in the United States 
Senate and lidiculed the idea that the Pacific Coast of what is 
now the United States could evei be of value. It is from the 
middle of the nineteenth centuiy onwaid that the Pacific has 
risen swiftly to the important place it now holds in the attention 
of the commercial world. In 1846 we annexed California In 
1S4S came the gold discoveries in California and tlie making of 
a new commonwealth theie promptly followed. In 1851 the gold 
ciy went up fiom Australia and there was a rush to that corner 
of the Pacific In 1854 the ports of Japan were opened to the 
world, 15 years later our first tians-continental railway was com- 
pleted to the Pacific Coast, and since 1850 we have had continual 
mteiest in the North Pacific fisheries 

Since 1890 the intensity of interest in the Pacific has increased 
111 1894 came the Japanese-Chinese War, which signified that 
there was an Asiatic powei. In 1897 the Alaska gold discoveries 
placed emphasis on yet anothei point. We have become pos- 
sessed of the Philippines and Hawaii, have watched the Russo- 
Japanese War, and all the leading poweis of Euiope stiove for 20 
years to gam a foothold in China, the mysteiious Celestial Em- 
pire that has proved so inviting to the exploiting and trading 
nations. And the United States dug for a decade at the Ameri- 
can isthmus creating the Panama gateway to the great Pacific 
(opened 1914). 

Two steamer tracks. All the recent interest centers around 
regions which are directly connected with the North Pacific trade 
route This route is like the North Atlantic route in that the 
great circle helps to locate it, and widely separated regions aie 
brought by the factors of geography to use the same great route. 
Instead of America and Asia facing each other across a wide 
ocean, a globe' shows that, because of the great width of the Pa- 
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Fig 349 — ^Routes of the North Paafic 
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cific, the west shoies of America and the east shores of Asia are 
almost a continuous stiaight line The steamei that attempts to 
pass diiectly fiom the ports of Puget Sound to Yokohama will 
wreck herself upon the locky shoies of the Aleutian Islands 



Fig 3S0 — Jilost of out maps make us foiget that the world is a spheie, and 
they hide the real directions that places aie fioiu each othei — especially places 
m high latitudes The north Pacific distances are a good case in point. 


Consequently the route is not a true gieat ciicle, but is flattened 
out to the southward from it, so that vessels may avoid the 
Aleutian Islands, in sight of which they pass Fiom San Fran- 
cisco it is possible for the vessels to make a true great circle up 
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near the Aleutian Islands. The effect of the great ciiclc be- 
comes yet more perplexing when the attempt is made to apply 
it to the loute horn Panama to Yokohama The diiect line be- 
tween these two points goes northwestwaidly through the Carib- 
bean Sea, Yucatan, the Gulf of Mexico, Texas, Wyoming, Van- 
couver Island, the Alaska peninsula, and thence southward to 
Japan. A steaniei compromising with these hard facts skirts 
the shores of the American continent until southern California 
is reached, and then across the North Pacific Ocean in the lati- 
tude of soutlicin Canada San Francisco is therefore much more 
nearly upon the actual short route from Panama to Yokohama 
than is Hawaii, which we are accustomed to think of as being 
exactly in the path To stop at San Fiancisco would require a 
deviation of but 114 miles from the shortest possible steamer path 
and the deviation to Hawaii is ovei 300 miles. The one point 
that commercially commands the North Pacific route is the mam 
island of Japan, for upon it is the great port of Yokohama, where 
practically every vessel crossing the north Pacific stops Here 
every thread of tins great commercial cable is focused to a single 
point This spot is exactly on the route and is a great coaling 
station, being thousands of miles from any other port to the 
eastwaid which can have rendered service to the steamer Ma- 
nila is the last poit of call for the steamers passing fiom America 
to Asia, Yokohama is ducctly on the loutc to it; and the Clunese 
ports of Hongkong and Shanghai are almost invariably sought 
by the same steamers 011 the out voyage (Fig 349, 350) 

Coal supply. The coal .supply upon the route is laiily sat- 
isfactory, but the gicat length of the voyage requires that a 
steamei shall give up a comparatively large proportion of her 
space for coal piuposes. There is piactically none taken en 
route. Foitunately the Japanese coal, lying as it does pait way 
between Asia and Ameiica, is admirably located close to the 
poits Unfortunately there is no satisfactory supply thus far in 
California, and most of the Ameiican coal comes from the region 
adjacent to Puget Sound Some Japanese and moie Austialian 
coal IS imported at San Francisco, and for many years before the 
opening of the Panama Canal cargoes of coal in sailing vessels 
regularly came around the Horn from Atlantic poits of America 
and occasionally from Wales. 
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Fig 351 — Great Northern Railway terminal on Puget Sound 
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TralBc. The first part of the North Pacific route to attain 
modern importance was the link between Panama and San Fran- 
cisco 111 the eaily days of the gold epoch in Caliloinia. Many 
thousands of men engaged in pioducing nothing but the precious 
metal of coinage lequiied a i datively gieat movement of com- 
modities to supply their every want Sailing vessels flocked 
around Cape Hoin with supplies Steamship lines weie lunnmg 
from San Francisco to Panama and Nicaiagiia seveial yeais be- 
foie the opening of the Panama Raihva}^ m 1S56 The comple- 
tion of the Union Pacific in i86() gave cjuickei communication 
with the eastern centers of population 

The North Pacific route has lendeied its greatest service as 
a new load between the West and the East — a new rival to 
the old routes across Asia, around Good Hope, and through 
Suez Before the first trans-continental lailway was opened in 
1869 there was a steamer line from San Francisco to Japan 
and China This original line has been followed by a half 
dozen more. These numeious steamers, which are among the 
largest in the woild, cany outward a much greater amount of 
cargo Uian they biing on the return voyage from Asia (Fig 351) 
A comparison of staples easily explains the reason. America ex- 
ports coarse cotton cloth and gets silks in return; coarse lum- 
ber IS exchanged for lacquer -wax e, raw cotton for. raw silk, 
canned goods and flour for drugs and essential oils, , heavy 
machinery and pcti oleum for malting. Oriental ait goods, and 
fiieciackcrs 

The lack of freightage balance upon this trade route has led to 
some peculiar movements Vessels coming out to China and 
Japan aie in a sad plight for return caigo, so that many of the 
sailing vessels going to China and Japan from tlie Noith Atlantic 
ports have discharged their cargoes (chiefly oil) in the Oriental 
port, crossed the north Pacific in ballast and leturned to the 
North Atlantic via Cape Horn with a cargo of gram secured 
at Puget Sound, Portland, or San Francisco Bay Shortly after 
1900 British line steamers continued then voyage from Great 
Britain to Japan by crossing the Pacific to Puget Sound, load- 
ing there with grain and other American produce, which was 
taken to Liverpool by way of China, Japan, and the Suez Canal 
before the Panama Canal was opened Since the opening of the 
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Panama canal it is common foi vessels to go around the world 
and such line seivice is legulaily advertised 

Hawaii and Alaska. Hawau has a place in the traffic of this 
route much greatei than hei area would indicate The Plawauan 
staple IS sugar, which has leached quantities exceeding 600,000 
tons a yeai. Hawaiian sugai went aiound the Horn until the 
opening of the Tehuantepec Railway Much of it goes to the 
poit of Philadelphia, although some of it goes to the neaiby ports 
of the Pacific mainland, which are also impoiling bananas, pine- 
apples, and othei tropical fruits from these islands The fre- 
quent service from San Francisco gives that city an even greater 
importance as a base of Hawauan supply than as a market for 
Hawaiian goods 

To the noithwaid there is an additional stream of traffic To 
supply the gold and fishing industiics of Alaska, vessels pass both 
from San Francisco and Puget Sound, although the latter, be- 
cause of its nearness, has a larger trade and a route which lies 
largely within the sheltei of the aichipelagoes that skiit the shoies 
in this region 

Prospective traffic. The prospects are foi great increase 
of traffic along the Noith Pacific route. Every region adjacent 
to it IS, in the modem sense, in its economic infancy The 
chapter on China, Japan, and Koiea showed the vast human and 
mateiial resources of the Orient Any industrial awakemng 
theie must mean enoinious tiaffic ovei this loute 

There is also indication that the mineial resouices of Alaska 
are of large extent, requiung much impoit of machinery and other 
supplies fiom the South. Every trans-continental railway has 
some kind of trans-Pacific steamer connections at its western 
terminus, and long in advance of the dale of completion in- 
completed lines in both Canada and Mexico have had con- 
tracts for new Pacific steamer lines to follow the common track 
to Asia One of these ventuies was a failure, partly or wholly 
due to the Mexican wais of 1911-24 A railroad was partly 
built from Kansas City to Topolobampo on the Gulf of Lower 
California, with contract for a trans-Pacific service. 



CHAPTER XLVI 


THE SUEZ AND PANAMA CANALS 

Going aiouiid the world is usually a patchwoik of seveial dif- 
ferent journeys foi the travelcis, and until 1914 it was an unusual 
thing foi ships to make a complete ciicumnavigation Now, 
since the opening of the Panama Canal it is easy and common 

It was foitunatc for commeice that the chance of natuie so 
nearly cut the earth in two at its middle that wc could finish it 
with canals The Suez Canal (opened 1869) lelieved the trade 
between the West and the East of a long and wcaiisonie journey 
around Africa or an expensive portage at Suez. Befoie the canal 
was opened, thousands of camels tiansfened burdens between 
the Mediteiianean and Red Sea steamers The distance and 
scarcity of coat on the Good Hope Route restiicted it at that tune 
almost entirely to sailing vessels. About 1890 freight steameis 
began going to Aiistialia that way while the mail steamers used 
Suez The difficulties of the Red Sea have always kept the sailing 
vessel away from the Suez Canal, and it still rides around Africa 
hefoie the unusually favoiable winds tliat sweep the Atlantic and 
Indian Oceans (Figs 352, 353). 

Judged by its relation to the earth’s land mass and to the numbers 
of people served, the Suez Route goes thiough the heait of the 
woild It reaches lands containing most of the woild’s population 
For Asia the total is 800 million, for Europe it is 400 million; for 
Atlantic Noith Ameiica it is over 70 million, and Africa contributes 
enough to raise the total of the people served by this route to over 
1,300,000,000 — ^an astounding figure — more than three-fourths 
of the world’s inhabitants. The only large masses of population 
that are not reached aie the blacks of Central Africa and the 
forty odd millions of South Americans. 

While the American isthmus blocked access to the Pacific, that 
ocean was in a sense a sort of blind alley as evidenced by the tre- 
mendous journey made by vessels that went from London to 
Yokohama and Puget Sound and then turned to retrace their 
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Fig 352 — Mediterranean Asiatic route 
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tracks, To-d.iy the short cut home for that vessel rs by way of 
the Panama Crrnal, thus completrng a round-the'workl voyage 
whtch has become tyiucal Europe’s ships can go out to the Onent 
loaded and return (see chajitcr on North Pacific) with cargoes 
from the west coast of North America. Los Angeles and San 
Francisco aie now ports of call between New York, Europe, 
and the Orient 

The Panama Canal is now handling much mter-coastal business 
Fourteen lines are now handling this business through tire Canal 
A western man stated that the Panama Canal made the west coast 
of America into a leal world empire, instead of an isolated province 
Similarly the liner on the west coast of South America can cir- 
cumnavigate that continent, coming or going by the Canal as 
circumstances wan ant. 

The Canal affords a gieat relief (see table of distances, appendix) 
to the Hade of the United States Pacific Coast with Atlantic 
ports, which had long been compelled to pay high costs foi trans- 
shipment at Panama, oi go around Cape Plorn, the longest journey 
m the commeicial world Wheat from the interior of Canada 
may (and does) reach Vancouvei by rail and Liveipool by steamer. 
The tiadc of New York and New Orleans with Australia also has 
much distance to save by the Canal Even giealei is the saving 
fiom the Atlantic poits to the Orient. The steady pioccssion 
of nitiate ships and oie ships, mostly tramps, fioin western South 
Amciica uses the Canal, but the tiamp makes vaiying use of 
the new waterway, If freights are high it will be inoie profitable 
than when freights are low. Thus a ship may be making $25 
01 I250 per day, facts which would make her owner have diffeiing 
regard foi the canal tolls which might cost him $100 pei day 
for the time saved 

These two canals have done much to enable the tramp and 
linei alike to get quickly from traffic zone to traffic zone and 
economically serve the woild The opening of each has been 
a world influence. Upon the opening of the Panama Canal 
there was no continent, almost no important country even, that 
did not find a reairangeinent in the routes by which some of its 
goods go and come by sea. To their great relief, steamship lines 
by the score rearranged their itineraries, and the tiamp freighteis 
by hundreds and thousands found themselves unloosed from 
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Fig 353 — The Good Hope route 
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haia&sing lestiictioiis and fiec to woik then way around the world 
with a freedom that redounded to the benefit of hundreds of mil- 
lions of men. The stait foiwaid to this, the greatest leadjust- 
ment of all time, was not unlike the geneial inovenicnt that fol- 
lows the signal of a policeman in a ci owded street when he releases 
two masses of waiting men oi vehicles after a parade has passed. 

Questions 

1 WhiLh of these canals k nearer to good coal shipping ports? 

2 What Oriental city is about equi-distant fiom New York by either canal? 

3 How does the ocean freight late make the tramp ship more or less de- 
pendent on the canal? 

4 What facts about Pacific tiaffic make vessels circumnavigate the globe? 



CHAPTER XLVII 


WORLD TRADE DURING AND AFTER THE WAR 

To understand world trade, and especially Ameiican trade 
in the period following 1925 we need to understand what happened 
during the Woild War and see the significance of this remarkable 
disturbance of tiade 

The war had its unbelievably bloody battles, but it was also 
a war of goods — (a) equipment, (b) food, (c) transport 

(a) Equipment We get some measure of the importance of 
equipment in this war when we recall that m November, 1914, 
after the deadlock on the western front and the digging-m of the 
armies Lord Kitchener, head of the British aimies, announced 
that the war would last thiee yeais. He undei estimated it by a 
twelvemonth, showing that even he did not realize how much 
time it would take to make the thousands of big guns, the millions 
of shells, the shiploads of explosives, the tens of thousands of motor 
trucks, and the othei masses of mateiial of which the mere enu- 
meiation gets us into figures beyond our understanding The 
retailing of these goods in the United States in the post-war years 
was a continual astonishment as to how so much could have 
been made 

The United States, with its one hundred million people, its 
matchless and abundant resouices, its machine shops and factory 
organization, spent four busy years making munitions foi this 
war Every European neutral was equally busy and the waning 
countiies exerted themselves to the utmost 

(b) Food When Germany closed the Baltic Sea and, by getting 
Tuikey into the war, closed tlie Bosphorus, she shut western 
Europe off from her chief import supphes of bread and forage 
grams. This threw added burdens on the American market 
and it enlarged the wheat fields and coin fields of American farms. 
The people of Western Europe were so busy with fighting that 
they did not have time to plow and raise forage for all of their 
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animals, so the demand fell ujion Anieuca also for meat, and we 
inci eased our flocks and our exports of meat 

(c) Transpoit The wai was as much a war ot tiansport as it 
was ol men and ot mumtions The fleets of motoi tiucks that 
ground up the load*, of Fiance until they had to be rebuilt time 
and again came by the trainload fioin Ameiican factoiics and 
clogged American poits The sinking of ships by the submaune 
put us to feveiishly Imilchng a navy and created the greatest 
buist of inei chant shipbutlduig ever seen. These tiucks, these 
ships, Lins meat, this biead, these munitions, were all sold to Europe 
at unheard-of puces, and as a Butish official rcmaiked to me in 
the fall of 1917, “You have here in Ameiica all the money in the 
woild,” and he was not far from light. 

Euiope had indeed impoitcd and America had exported to the 
limit, indeed, beyond any limit tliat the world’s financieis had 
before thought possible Before ihe wai we had regularly exported 
a few bundled million dollais a year (Fig. 355) more than we 
impoited. This surplus, commonly called a favoiable balance 
of trade, was made up as follows 

I. Intel esL due the people of Euiope who owned stocks and 
bonds in Ameucan enterjirises 

2 Payment of fieight to European shipowncis who earned 
our goods and our travcleis. Most of our commerce and trans- 
Atlantic Iravcleis weic earned in foreign ships. 

3. Excess of tiavel expense, because the amount of Ameiican 
travelers’ exiieiises in Europe exceeded the amount of European 
travelers' exioenses in America 

4. Money taken back by Europeans who worked here for a 
lime and returned. Also money sent by new iminigiants back 
to theii old homes m Euiope 

Because of the wai our balance of tiade jumped up to an extent 
never before seen. Europe impoited beyond belief and her exports 
melted away. She was too busy fighting. 

The chart of balance of tiade shows how astonishingly Europe 
bought without sending us goods in return. Instead of sending 
us goods as is the habit of trade, they have given us promises 
to pay at some future tune. First the British and Fiench govern- 
ments paid for these goods by giving their bonds (promises) to 
American individuals (bankers). When this had about reached 
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l''iG 3S4 — United States c^poitb and imports by continents 
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Its limit, the United States government boirowed the money from 
the Ameiican people (Libeity Bonds) and loaned it to the Biitish 
government, which paid lor our com and non with these ci edits. 

It was the Libcity Bond that finally pushed up oui ioieign tiade 
in 1917 and kept it thcie during 1918 and 1919. Such unnatural 
trade without leal payment must be tenipoiaiy. Real goods 
must follow pioniise Unless the debt be foigiven, the Euiopcans 
must pay the intcicst on then bonds and they must some day 
pay the bonds themselves. To do this they must icsume their 
industries and then tiade They must sell goods to get money 
with which to pay 

The period of readjustment. In this post-war peiiocl many 
countiies including the United States aie on an entirely new 
basis of international tiade The basis of American trade is 
changed profoundly in foiu lespects; 

1 The German indemnity 

2 Euiope’s incieased aljihty to compete in foreign tiade. 

3. The changed balance of tiade 

4. The change of puce basis 

The German indemnity. We cannot understand the prospec- 
tive tiade situation until we see what it means for Geimany to 
pay the Allies for some of the billions woith of propeity that she 
destioycd 

Through hei indemnity payments, Geimany may decide the 
expoit suiplus and the foieign tiade condition of many countues If 
they compel hei to pay foi the war destiuction 01 the wai costs 
or both, she can at the stait boirow a little money in neutial 
countries to get upon her feet She did this some immediately 
after the end of the lighting, and a new loan to Gennany was 
pait of the Dawes Elan of 1924 This was meiely to give hei a 
little stait Of couise, it incieased Gemiany’s total debt, the 
amount she had to pay 

’ When it comes to paying tliese debts Gennany can pay foieign 
nations in only one way — ^by produping goods, export goods If 
she had all the gold in the world, other nations would have no 
money, and it would only be a diop in the bucket anyhow 
Wlrat then? Goods The facts of tiade tend to make us forget 
that gold, like bank checks and all other money, is but a me- 
dium for the exchange of goods. The only exception is when the 
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gold happens to be the product of a mine in which case it is 
goods, like coal, for the country fiist producing it Countries 
settle trade differences with gold, but they can only get the gold 
by digging it out of the giound oi buying it with goods As 



Fig 35S — jUniled States total tincle with the woild 


Geimany is not a gold piodiicei, she can only get it by buying 
it with goods — exports 

The Allies wish to make her pay for the war How may it 
be done? With regard to war settlement, Germany may pay in 
two different ways: 

(a) The payment of money which results from exporting 
to the world market, carrying freight in ships or caring 
for foreign people (tiavelers) m Germany. 

(b) The payment in produce directly to the receiving coun- 
tries. 
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(a) Money payment Tins meiely means exports, selling 
goods abroad, the purchase wrth goods ot brlls of exchange on 
banks in London, Pans, Brussels, ot New York, and the handing 
of these bills lo the lejnesenlati-ves of the collecting country. 
By this process, Ocimany may send the goods to neutrals and 
transfer the credit to England or Fiairce, as by sending cloth 
and niachmeiy to Argentina to pay for wheat and meat that went 
to England or Fiance That is the way France paid Germany in 
1872-3, chiefly m bills on London, but it was paying none the 
less in exports, of which Fiance showed at the time a distinct 
surplus ovei impoits To get the bills on London, the center of 
international financial tiansaction, she sold goods in other conn- 
tues Germany, receiving all these credits, showed a financial 
inflation and speculation which according to many authorities 
helped bung on the panic of 1S73, and made its efiects m Ger- 
many much more severe than in France 
Because of wai settlements Germany may be compelled to 
show an expoit surplus of hundieds of millions of dollars per year 
for a term of years If she docs do this other countries will find 
it difficult to do the same thing at the same time, for Gennany 
will by this process become a country of low prices, therefore, a 
countiy of low wages, a country without luxuiy It will be most 
difficult for countries with higher puces and highei wages to 
compete with Germany in nential markets on commodities wheie 
tlie competition is even, as in chemicals, textiles, standaidized 
machinery, and many othei metal manufactures The United 
States and the Allies will have high prices due to the inflation 
of war loans (Libeity Bonds, etc.) and the iaci cased money on 
hand from German payments That diffeience was noticeable 
between Gieat Biitain and the United States in 1923 and 1924 
after England began payment to the United States of 150 mil- 
lion dollars a year interest on the money the United States had 
loaned Great Britain during the war 
At the time of the Fiench occupation of the Ruhr in 1923, 
theie was much friction between England and France, even the 
fear of war, and the cause of it was the different attitudes of the 
two countiies toward German payments France, having small 
foreign trade, wanted Germany to find the money and pay. Eng- 
land, having a large foreign trade, and depending on it for her 
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economic life, did not want anytlimg done that would interfere 
with hei chance to trade with Germany noi was she keen to have 
Geimany capture her tiade with other countiies as she would 
have had to do to make heavy payments to Fiance. All coun- 
tiies having inflated cuiicncy aie extia good maikets for German 
goods with which Germany will get ci edits to send to London 
and Paris to pay the war debts of those countiies The effect 
of this price difference between the countiies where gold is plenty, 
as in the United States, and in the countiies with depieciated 
curiency was glaiingly shown during the period of the decline of 
the German maik from 23 cents to nothing, 1918-1923 Ameii- 
can department stores sold foi several dollais 1 things that cost 
only a few cents (Ameiican gold) in Geimany, 

This IS an extreme case, but it illustiates the situation that 
will pievail in intei national trade while Germany is paying She 
will in a sense be giving the goods away and the lest of the woild 
will be tiying to sell them in competition with hei The result 
of such competition is plain It will make a lower price level 
throughout the woild, because it will increase supplies and large 
supplies always tend to reduce puces also After 10 to 20 yeais 
of paying for lestoiation, Germany will have the gieatest ex- 
port trade evei seen except our Woild War tiade She will have 
had to build up a trade first to get the ci edits to pass to her 
enemies. Her enemies will have the credits, hut Germany will 
have the tiade 

Some people are much alarmed at this piospect A part of 
this fear arises fiom the xvidespread belief that expoits are neces- 
sarily a fine thing for a country and imports necessarily a had 
thing This i8th centuiy idea called meicantilisin vas held 
so strongly by Napoleon Bonapaite that he fieely pennitted 
England to import gram fiom the Baltic in iSio-n, thinking 
that he was thereby injuring hei. Really he let England slieng- 
then hei self to crush him 

If we look at it in its simple economic light, this payment looks 
good, very good. For a teim of years, Germany becomes the 
servant of other nations to the extent of billions of dollars’ worth 
of goods which she produces and sells for their account, turning 

t No newspaper would publish this finding of a Senate Document for fear of 
losing department store advertising 
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tlie money over to them — wealth, national wealth That cer- 
tainly looks, good It would undoubtedly help in the payment of 
national debts England and Fiance would hand money over 
to theii citizens in exchange foi bonds and inteicst on the bonds 
The people would take this money and buy things, Gennan 
things peihaps The Belgian Goveinineiit might pay foi the 
borrowed biead the Belgian Relief distiibuted through the ter- 
rible years of the wai 

fleie is the place where wc must deal with the distinction be- 
tween the Govcinment and the citizens of the countiy. Theie 
aie two kinds of dangei in this situation — one industiial and 
the othei financial The industiial danger lies in the possibility 
of a countiy living on this lestoration fund for a time and getting 
out of the habit of suppoitmg itself so that when the payments 
end It would be in the position of the rich young man who had 
lived on his father’s money while it lasted and had not learned 
how to support himself when it was suddenly gone. 

If the people of the fund-receiving country could keep up their 
worl{ and their industries just the same this difficulty would not 
arise This, howcvei, is veiy difficult oi impossible Geimany 
mmt sell and others will have difficulty in competing That 
fear haunted England duiing the early post-war years when she 
continually had hundreds of thousands of unemployed because 
impoveiished Europe could not buy her produce as befoie the 
war Heie is a point where the financial danger of the restoia- 
tion payment aggravates the industiial danger. It may tend to 
increase speculation and panics in the receiving countiies as did 
tlie French payments to Germany, 1871-73 

There is little doubt that the receipts of hundreds of millions a 
year of foreign ci edits by England, Fiance, Belgium, and Italy will 
be a menace by making speculation, inflation, and panic that will re- 
quire a caieful and vigorous contiol of governmental finances al- 
ready over-inflated with war loans — ^paper money in fact. It will 
tend toward financial depression, with its unemployment, the great- 
est ogre of this industiialized world Undoubtedly one part of this 
financial control should be a continued, careful inspection and li- 
censing of capital issues in all the countries receiving Gennan money 
and probably in the United States also. Such a reform is already 
under discussion in the United States. It is much needed. 
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The ultimate industrial danger in the German restoration fund 
IS that Germany will finish her payments with a huge industiy 
and thoioughly established trade outlet for that industiy, while 
the Allies have neithei the industry nor the outlet This danger, 
if It is a dangei, can be partly avoided by having the payments 
on the fund taper off, aftei a time declining at a small percentage 
each month until it giadually disappeais Under no condition 
should the rate of payment be left to Geimany In 1S71-73, 
France got Germany on the hip by handing her money fastei 
than she could digest it, and if Geimany weie fiee to pay as she 
chose she might play hob with woild finance 
The giadual ending of the payments would let international 
trade and industiy make general adjustment to the gieat change, 
so that Its ending would be unnoticed 

Gradual ending would also dovetail with a process of foreign 
investment The restoration fund should be and piobably will 
be laigely invested in foreign lands Geiman cloth, cement, 
machinery, glass, papei, and general consumption goods may now 
go to Spam for Fiench and Belgian account, and let French and 
Belgian financiers resume the work on hydro-electiic, irrigation, 
power, and public seivices enterpiises that stopped so suddenly 
in 1914 when French and Belgian supplies were cut off by wai 
paialysis, and the Ameiican engineers who weie doing the work 
weie sent home The building ot a railroad in Brazil means 
that somebody furnishes equipment of the road and the goods 
used by the men and the families of the men who do the work 
of building the road Thus Germany will build a raihoad in 
Biazil for English account by sending cars, lails, steam shovels, 
dynamite, cement, and locomotives to Biazil. She will also send 
clothing, shoes, pocket knives, playing cards, phonogiaphs foi 
the men and also gasoline, tobacco, floui, and bacon, mules and 
bales of hay which she may secure ui tlie United States, Argen- 
tina, and Biazil by sending potash to those countries The 
financial records of the transaction will be certain, pieces of paper, 
bills of exchange, wiitten in terms of gold. Thus the surplus 
exports which pioduce Gennany's restoration fund may be used 
to equip enterpiises in Russia, Brazil, and even the United States 
for the account of English, French, and Belgian investors While 
the railroad is being built it will make prosperity in Brazil and 



7(4 


WORLD COMMERCE 


in the countiies that supply the maleiials, but the English and 
Belgian pick and shovel nukeis, lail makeis, locomotive and car 
builders may be idle because Geimany, driven by indemnity, 
has taken then expoit tiade At the same time English and Bel- 
gian and French imc\ion may own this BraAliaii lailioad which 
they hai'e built by buying Geiman supplies and hiring Biazilian 
lalioicis When the milroad company pays dividends, the inter- 
est money will go back to England and Belgium as impoits. 
The income fiom these investments should giadually mount as 
the annual ]iayment of lestoiation money declines, so that its 
ending would he unnoticed The peiiod of payment must end, 
howei'ci, vith Geimany possessed of large producing capacity 
and laige export, while England and France will in all probability 
have lelativcly small export and laige impoit — this surplus of 
imports meaning, of course, that the nations weie rich with for- 
eign investments on which they weie receiving returns. 

Europe’s increased ability to compete. Europe lost millions 
of workeis duiitig the World War, but their producing power has 
been much more than leplaced by improvements in the mechanical 
power and indiistiial organization that the goad of wai necessity 
and wai piofits foiccd uiion Euiopean industiy. Europe’s changed 
industrial basis may be summarized under two points 

(a) She has incieased hei use of agricultural machineiy which 
she had delayed adopting because laboi was cheap and abundant. 

(&) She has learned to utilize the three American wonders of 
staiidaidwation, specialization, and mass production. 

To understand these three words which have for the last twenty 
years chai actciized Ameiican industiy, and which refei to proc- 
esses that Europe has now learned, we can look at the building of 
a wagon a generation ago. The wheelwright took his hand tools 
and shaved the spokes, turned and chiseled the bubs, sawed and 
trimmed the felloes. Pei haps his one helper fashioned the bed and 
the running gear, but the wheelwiight hunself knew how, from 
start to finish, to make a wagon, and he often did it. Now two to 
three machines combine to make the spokes, other machines make 
the hubs and the felloes The bed is chopped out by standardized 
wood-working machinery. Each piece is made by a specialist, and 
the wagon-maker puts them together as a child does a house of 
blocks. This is typical of the revolution which has given us the 
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age of cheap machmeiy. This standardization and specialization 
have given us those miracles, the dollar watch, the Foid automobile, 
the phonogiaph, the telephone, and placed them all within the 
leach of the average citizen 

Specialization and standaidization die so much cheaper than the 
old-fashioned made-to-ordei-way because they permit us to use the 
machine tool This is the age of the machine tool, which has re- 
placed m wood-working the various hand tools of the caipentci, 
and m metal-working the various hand tools of the machinist 
Reduced to then lowest terms, the wood-working and iion-woikmg 
processes aie similai, and the elemental y processes aie few The 
artisan bores holes, he shaves or planes, he saws, he turns in lathes, 
but the machinist or factoiy wood-woiker of to-day does none of 
these things himself If he wishes holes made, he puts a piece of 
wood or iron in a boring machine, if he wishes it smoothed, he puts 
it in a jDlaning machine No matter wlicthei it be wood or iron, 
steel or brass, the process is the same with machines made to do 
the work in an infinite vauety of sues, shapes, and mateiials The 
expert machinist, the old-style machinist, can take any kind of a 
machine and do any kind of work, but he is now as much out of 
date as the man who can make a watch oi wagon from start to 
finish. 

It IS wasteful for one man oi one machine to do many kinds of 
woik The reason of this is that the machines aie elaborate, they 
must be adjusted and .set for each kind of operation that they pci- 
form Thus the setting of a machine to do a piece ol woik often 
takes more lime than the actual doing of the work Sometimes il 
takes a half-day to lesel a machine Sometimes it takes a week 
It may take ten minutes to work up one piece attei the machine is 
set. Thus the costs of shaping apailiculai piece of metal weic, for 
one piece, 25 cents, for two pieces, 15 cents each, for 5 pieces, 10 
cents each, for 100 pieces, 5 cents each, for 500 pieces, 3 cents each. 
Now we see why it is so much cheaper to make the valves for one 
of a bundled ship engines all alike, new style, than it is to make one 
or two for sister ships, old style, or worst of all for one ship. 

Then, to cap the climax of this thing, these pieces made at such 
low cost aie interchangeable, and will fit into any one of tens of 
thousands of machines of a certain type. It is by the utilization of 
these revolutionary processes, standardization, and specialization 
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that we have had cheap quantity (mass) production. By this 
process the Ford car, the dollat watch, and the American locomotive 
made by highly paid men, have been sold m competition with the 
produce of much moie skillful men who work for lower wages but 
on the old unstandaidizcd methods We also see why the Ford 
car did not change its design for years 

We used this pioccss before the Woild War and especially we used 
it dunng the Woild War. It enabled a biidge plant in Pittsburgh, 
a boiler plant in Ohio, a structural steel mill in West Virginia, and 
a plate mill in Illinois to specialize and adjust their machinery to 
make hundreds oi thousands of duplicate pieces foi hundreds or 
thousands of duplicate ships So an automobile plant heie, a wind- 
mill plant thei e, an engine shop yonder, can make some of the parts 
of the marine engine and the rathci numerous small machines that 
are needed in a ship, such as small engines to hoist cargo, pumps 
for water, pumps for oil, fans for ventilatois, pulleys, cables, com- 
passes 

Standardize, standardize, specialize, specialize, turn them out 
by hundreds Thus did we build ships during the war Thus do we 
manufactuie the cheap but efficient machinery that makes America 
famous. 

The ■mpoitant point about thu standardization and specializa- 
tion and mass prodiulion is that the war has taught it to Europe It is 
no longer an American monopoly. 

The making of inumtions forced England, Fiance, Germanj/, 
Switzerland, Sweden, Denmark, and Flolland to make over their 
machine-shop indiistiics until they had specialization, standardiza- 
tion, and mass pioduction earned to the finest degree of perfection 
ever attained on this planet We boasted in America of our war 
industries, but the facts are that the European munitions plants 
did more accurate work and did it in quantity, and millions of 
workers were taught their simple parts in this copying of an indus- 
trial method first worked out in America 

What does this mean in the foreign trade? It means that Euiope 
can now compete more nearly on terms of equality with America 
in one of the points wheie we had a kind of pie- war industrial 
advantage, in some cases one might almost say industrial monopoly 
As an example I may cite the case of a certain American safety 
razor which has long been advertised and sold at a price of several 
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dollars Exact duplicates of this razor made in Japan were sold in 
South Africa and elsewhere for 38 cents The American makers 
have withdrawn fiom the South Afiican market They can do 
nothing there Japan is another country that revolutionized its 
industry during the World Wai. 

In the matter of European use of the new factory system in this 
period of readjustment it should be lemembered that technical edu- 
cation in Europe had been promoted more than in America, at least 
before the war 

Balance of trade and price basis. Our new and amazing bal- 
ance of trade piled up during the wai is only a deferred payment. 
If it is a true balance it must be paid, and there is only one way to 
pay any large share of it — goods The long continuance of buying 
on promises had so disturbed international finance that at the end 
of the war a pound sterling was worth less than $4.00 m New York 
Thus $4 8665 worth of goods in Ameiica could be bought for less 
than $4 00 in London. This gives any nation whose exchange is 
low a great advantage when they sell in foreign maikets in com- 
petition with the nation whose exchange is high. If the Belgian 
franc in theory worth 19 3 cents is only worth 10 cents it gives 
Belgium a low-priced market for South Aineiican oi other pur- 
chaseis. Our high price tends to keep us out of foreign markets at 
all points where there can be any competition 

In summary, we may state that America has now leached a new 
period 111 international trade Duiing the World War we had a 
golden age of export For four yeais nations begged us for goods 
We did not se/l then nor did the purchasers pay for them We 
merely let people have the goods on credit Now they must give us 
the back pay in goods, the only thing in which payment can be made. 
We have large import trade due us The old period of heavy sur- 
plus of exports is gone — unless through European refusal to pay 
debts due us we find that we have been making presents duiing the 
World War instead of selling goods Wlien it comes to continued 
selhng abroad we find ourselves at a disadvantage in international 
exchange and with rivals who have new powers of competition and 
a new equality at the point where we had had something approach- 
ing a monopoly advantage There is a new era of trade ahead of us 
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Introductory Note — Much laboi hab been gi\ en to bring these tables of 
statistics up to the most recent date for maximum efficiency Statistical studies 
and comparisons are still embarrassed by the World War which made ten years 
of industrial chaos and changed many boundaries, the entilies of most stabstical 
representation I present these figures as tlie best obtainable for the purpose in 
hand A vast deal of international bade, politics, and policy have their symp- 
toms recorded m these hgures and the careful student is urged to examine them 
Persons desiring to go fuither into statistics or desiring the figmes of the 
moment are referred to the following sources 

I Statistical Abstract of the United States, published by the Bureau of 
Foreign and Domestic Commerce, and to be had free from your 
congiessmen 

II Yeaibook of the United States Department of Agricultuie foi agricul- 

tural statistics (See congiessmen ) 

III Yearbook of the United States Department of Commerce for commercial 

statistics 

IV Mineral Rcsouices of the United States, a large two-volume annual with 

very full accounts of Mincial Industiies and Statistics of Mineral Pro- 
duction of United States (See congressmen ) 

V The Mineral Industry, McGraw IIiU Co , does the same lor all the 
world 

VI. Atlas of Comnierual Geology, United Slates Geological Survey, shows 
valuable maps and giaphs of mineral pioductions 
VII The Statesman’s Yeai Book, The Macmillan Co , London, contains an 
excellent bnef account of all countries, with many well-chosen statis- 
tics 

J. R. S. 

Columbia Umversity, 

March, 1P25 
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Table 1 —Wheat Trade and Proditction, 1923 
Note tlie reUtn e yield pn acre in iniportins and in exporting countries 


Importing 

countries 

Million hu 

\iLld 
per aert 
in bu 

Exporting 

countriLs 

Million bu 

Yield 
per acre 
in bu 

Crop 

Import 

Crop 

Export 

llelgium 

12 *> 

41 0 

16 9 

Argentina 

248 r 

248 7 

14 4 

Denmark 

0 2 

6 2 

39 0 

Australia 

12U 0 

49 6 

12 0 

Yranci. 

200 4 

44 0 

21 3 

India 

369 2 

28 8 

12 0 

Germany 

101 f) 

42 6 

28 4 

liulg ini 

38 7 


17 2 

Italy 

221 8 

112 0 

19 S 

Cinada 

469 7 

274 8 

20 7 

Japan 

26 4 

U 0 

22 1 

Rumanu 

102 5 

1 5 

15 5 

Ketlierlands 

6 6 

25 9 

41 6 

United States 

78S 7 

221 9 

13 5 

Switzerland 

3 5 

16 0 

34 2 





United Kingdom 

57 1 

209 2 

3S 8 

Kansas 

83 8 


10 1 





North Dakota 

58 6 


7 1 

New York State 

8 1 


26 0 

South D ikota 

26 9 


9 6 

Maine 

IS 


21 0 






Source yearbook U S Dept Aitr , 1923 


Table 2.— Crop Comparisons and Acre Yields, 1923 

The relative dependence of different nations on different crops and the dif- 
fering yields of tliese crops afloid inlorcsUng subjects for explanation 



Population, 

miiliQtts 

Population, 
per sq mile 

Potatoes 

Wheat 

B.irky 

Acreage, 

thousands 

X) 

ii 

1 

Yield per 
aae, bu 

"'i 

9 
« s 

S i 

<■3 

3 

03 

fa 

1 

u — 

- Si 
R b 

"■f 

U] 0 

S I 

b Q 

X3 

& « 

S « 

2 

1 

c3 a 

T3 - 

b 

W C<J 

United Stales 

110 9 

10 6 

3,816 

112 3 

108 1 

58,308 

785 7 

13 5 

7,905 

198 1 

25 1 

Germany (Republic) 

59 8 

328 4 

6,735 

1,197 1 


3,653 

103 6 

28 4 

2,947 

99 1 

33 6 

France 

39 2 

184 ^ 

3,560 

ISO 3 

k!k1 

13,656 

290 4 

21 3 

1,745 

46 9 

26 9 

United Kingdom 

47 2 

389 2 

604 

133 4 

wl 

1,799 

57 1 

15 8 

1,436 

47 9 

35 2 

Belgium 

7 4 

635 2 

374 

88 8 

wrsa 

341 

12 5 

16 9 

93 

4 2 

45 4 

Sweden 

5 9 

34 4 

392 

61 2 

156 3 

363 

11 6 

32 1 

410 

11 7 

28 6 

Austria 

7 4 

635 2 

403 



475 

8 8 

18 6 

334 

7 5 

22 5 

CzechO'Slox akia 

13 6 

251 2 

1,574 

231 0 

146 S 

■lSi3 

36 5 

24 2 

1,696 

55 1 

32 5 

Hungary 

7 9 

221 9 

637 

63 0 

99 0 

3,411 

67 6 

19 8 

1,176 

24 6 

21 0 

Italy 

38 8 

323 7 

890 

62 4 

70 2 

11,555 

224 8 

19 5 

568 

10 4 

18 4 

India • . . 

318 9 

176 9 






12 0 




Canada 

8 9 

2 4 

m 



muy 


20 7 

2,784 

80 3 

28 9 

World crop, bu 




3,691,761,000 

1,460,721,000 


Population, U S Statistical Abstract, 1922 
Crop figures, Yearbook U S Dept Agr , 1923 
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Tabi,b 3 — Dimeidution or Classes or Cattle, 1924 (a) 

What IS the explanation of the cliflerent ratio of the different classes of cattle 
in the difteient regions? 



Milk cows, 
1,000 

Other cattle, 
1,000 

Populous East 



New Jersey 

151 

31 

New Wjrk 

1,628 

393 

Pennsylvinia 

i 1,071 

486 

Mass ichusPlts 

189 

39 

North Central Diiry Belt 



Michigan 

987 

611 

Wisconsin 

2,217 

858 

Minnesota 

1,674 

1,276 

Cattie-fattening States 


Kansas 

732 

2,537 

Missouri 

793 

2.063 

Range btates 



Texas 

1,063 

5,597 

Arizona 

46 

1,092 

Wyoming 

48 

793 

lotdl United States (a) 

24,675 

42,126 

Europe 

Netherlands (g) 

1,085 

977 

Germany (b) 

7,596 

9,057 

Denmark (c) 

1,339 

1,198 

Canada (rl) 

3.746 

5,974 

New Zeal md (c) 

2,003 

1,478 

Auhtralu (f) 

2,343 

12,098 


(a) Yearbook, U S Dept Agr , 1923, p 880 

(h) Commerce Yearbook 1923, p 583, fiKUrcs for Oct , 1923 

(c) I'lgurts for 1923 

(li) Statesman’s Yearbook 1924, page 281 Figures for 1922 

(e) I*urnihlied by BrUis»Ii Consulate General, New York Figures for 1923 

if) Furnished by British Consulate General, New York Figures for 1921 

(fi) Furnished by Consulate General of Netherlands, New York Figures for 1921 

Table 4 — iNTERNATrONAL Trade in Dairy Products, 1922 


The United States, a gicat tAgnciiItnral countij'’, imports cliecse wlnle Swit- 
zerland and Canada export it "Why? 


Exports 


[ Imports 



Butter, 

Cheese, 

Country 

Butter, 

Cheese, 

Country 

million lb 

million lb 

million lb 

million lb 

Argentina 

52 3 

14 4 

Argentina 


14 4 

Australia 

78 9 


Belgium 

41 7 

48 1 

New Zealand 

125 4 

130 0 

Norway 

1 6 

5 

Canada 

21 5 

120 1 

Sweden 

5 6 

9 

Denmark 

210 5 


France 

64 9 

60 2 

Finland 

18 3 


Germany 

2 3 

51 9 

France 

6 7 


Italy 

2 9 

IS s 

Netherlands 

50 9 

143 7 

Switzerland 

IS 0 

1 7 

Italy 

6 

32 0 

United Kingdom 

427 4 

204 9 

Switzerland 

United States 

10 9 

46 1 

5 0 

United States 

99 

46 5 


Source Year Book U S Dept Agr , 1923, pp 920, 926 











T\BLE S. — ^POPUIATION «D DOMESTIC 

■RTiat does this table show about meat prices since iSpo^ How has the change m the number of people in the United 
States changed the relative numbers of different classes of animals’ 
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Tabijb S — PoPUlATiON AND DOMESTIC Animals {Conhmied) 

What does this table show about meat prices smce i8po’ How has the change in the number of people in the United 
States changed the relative numbers of different classes of animals? 
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(5) Figures for 1921, Cowuierce Year Book, 1923, p 595 

(6) Statistical Abstract, 1922, p 646 

(7) News Bulletin, June 16, 1924, Nat Bureau Economic Research. Inc 
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Table 6 — World Water Power Resources 

A summary of the world’s walei-powLr phinti and of the world’s potential 
water power, by continents and by selected countiies, m 1920 (U, S Geol. 

Survey ) 



Developed 
horse power 

Potential 

liorsc-power 

North America 

12,210 

62,000 

South America 

424 

54,000 

Europe 

8,877 

45,000 

Asia 

1,160 

71,000 

Africa 

11 

190.000 

Ocemica 

147 

17,000 

Approximate lolal 

23,000 

439,000 

United States 

9,247 

28,000 

Canadi 

2,418 

20,000 

France 

1,400 

4 700 

Norway 

1,3S0 

5,500 

Sweden 

1,200 

4,700 

Italy 

1,IS0 

3,800 

Switzerland 

1,070 

1,100 

Germany 

1,000 

1,370 

Japan 

1,000 

6,000 

Sp im 

600 

4,000 

Mexico 

40(1 

6,000 

Bro/il 

2S0 

25,000 

Britisli Isles 

210 

S85 

Auxtn.i 

20S 

3,000 

FiiiUmd 

187 

1,500 

India 

170 

27,000 

Jugo Slavia 

127 

2,600 

Riissi.1 

101) 

2,000 

Belgian Kongo and Belgian mandate 


90.000 

Frencli Kongo 


35,000 

China 

2 

20,000 

French mandate m ICammin 


13,000 

Nigeria and British mandate in Kamerun 


9,000 

Siberia , 


8,000 

Argentina 

25 

5,000 

Region of the Caucasus 

5 

5,000 

Madagascar 


5,000 

New Guinea . 


5,000 

British East Africa 

1 

4,700 

Peru 

36 

4,500 




STATISTICAL APPENDIX 


715 


Table 7 -Water-power REbOURCES of the United States 

Veiy detailed figures of power development by streams and regions may be 
found in Statistical Abstract of the United States and an atlas, United States 
Geological Survey 



Drainage 

area, 

square 

miles 

Flow per 
annum, 
billion 
cubic feet 

Horse-power available 

Principal flrdinages 

Primary or 
minimum 
of two low- 
est weeks 

Mmiraum 
of SIX 
highest 
months 

Northern Atlantic to Cape Henry, Va 

159,879 

8,942 


3,186,600 

Southern Atlantic to Cape Sable, Fla 

121920 

5,S60 

1,253.000 

1,957,800 

Eastern Gulf of Mexico to Mississippi River 

142,220 

6,867 



Western Gulf of Mexico west ofVenuillion River 

433,700 

2,232 

433,760 

829,650 

Mississippi River mam stream 

1,238,800 

21,940 

147,000 

HKMjMi] 

Mississippi River tributaries from east 
Mississippi River tributaries from west, includ 

333,600 

12,360 

2,472,590 

4,940,300 

ing Vermillion River 

905,200 

9,580 

3,948,970 


St Lawrence River to Canadian line 

299,720 

8,583 

6,682,480 


Colorado River, above Yumi;, Arizona 

225,000 

521 

2,918,500 

5, 546.000 

Southern Pacific to Point Bonita, Cal 

70,700 

2,193 

3,215,400 

7,808,300 

Northern Pacific 

290,400 

15,220 

12,979,700 

24,701,000 

Great Basin 

223,000 




Hudson Day 

62,150 

614 

75,800 

212,600 

Tot il 

4,508,289 

94,612 


66,449,310 


Tabie 8 —Power Consumption in United States Factories, 1919 


Power used for manufacturing 

Total 

horse-power 

LOUO 

Ilorse-powcr 

per 

Wiigc earner 

Horse power used 
per $1,000 of 
output 

Agricultural Implements 

128 

2 4 

0 42 

Boots and Shoes 

120 

0 57 

1 03 

Cotton Goods 

1,863 

4 1 

0 85 

Flour and Gruit Mill Products 

876 

19 4 

0 427 

Hosiery and Kmt Goods 

152 

0 87 

0 21 

Iron and Steel 

5,403 

13 2 

1 49 

Lumber and Timber 

2,922 

6 08 

2 11 

Paper and Pulp 

1,851 

16 6 


Silk Goods 

177 

1 39 

0 25 

Woolen Goods • » 

172 

2 77 

0 47 

Worsted Goods 

296 

2 4 

0 401 


Source V S Bureau of the Census 
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TmiibO — Forest Arias 


Countri 

I or( st are !•> 
million acres 

R itio of forpil 
to 

total 1 md irca 

I oresL irc i 
per WQ 
mhaijitantb, 
.u re 

Asid ! 

i.lWft 

21 6 

2 if) 

South Amiju i 

1 oot 

44 n 

1,215 

North \nHnui 

1 114 

26 8 

008 

AfnCri 


10 7 

560 

ihrUropc 

771 

11 1 

170 

Australii iiml Oti. mia 

2Kt 

15 1 

1 470 

Unilul Stales 

SSO 000 

28 0 

520 

CFniteci Kint?(!om 

?,>ls 

1 1 

10 

Russia {Europe.in) 

410,000 

; 18 7 

440 

1'r.iiicc 

21, UO 

18 1 

60 

Germ my 

t0.90S 

1 21 8 

50 

C/Et iio Mov ikia 

li,tsi 

11 1 

90 

Kum ima 

21 7‘;8 

j 27 8 

120 

Poland 

21.881 

1 22 8 

90 

Sibi ria 

l.OSI.SOO 

■ 30 5 

7.530 

Switzerluid 

2.120 

22 7 

60 

Italy 

14,252 

: 18 1 

10 

Spam 

16,880 

13 0 

80 

Netherlands 

614 

R 0 

10 

Dt-nmark 

872 

8 2 

30 

Norway 

17,017 

j 21 4 

650 

Sweden . , 

S5,SS0 

1 54 8 

960 

Japan 

00, 184 

51 3 

120 

Bnttsli Eiibt Indies 

; 40.S04 

82 8 

4,SS0 

China 

1 100.000 

I 6 0 

60 

Caimd 1 

I 506.746 

' 25 0 

8.230 

Tira?il 

1,000,000 

47 5 

3,280 

Uruguay 

1.070 

2 5 

70 

French Gumna 

21.000 

08 0 

42,000 

Union of South Africa 

1,511 

0 5 

25 

Egypt and the Sudan 

7.(KI0 

0 8 

40 

Now IlatniMlure ^ 

1,602 

62 1 

811 

California 

51.000 

11 1 , 

m 


Source l-orcst Kesoiucus of tlu' World, /on .ind bpacluwk 


Tvnri'i 10 — (lUiVi, Oott’UT per Miner (in tons) 


Pirk out lUe rounlries whose minerb use modem raachwoiy 



Annual output per man 
employed underground 

Daily output per man 
employed undcrgiound 


1910 

1918 

1901 

1910 


United States 

729 

832 

1,184 

8 37 

3 78 


New South Wales, 

689 

684 

8U 


3 70 

KsEH 

Novi Scotia 

719 

708 

718 

2 74 

2 46 

2 SO 

Prussia 

357 

367 

409 

1 22 

1 26 


Great Britain 

400 

368 

331 

1 SO 

I 35 

1 19 

France 

504 

296 


1 OS 

1 04 

91 


248 

255 

207 

84 

81 

72 

Japan 

176 

168 

* 155 

75 

73 

* 72 


Source United States Bureau of Mines, "t For 1917 
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Table II — PBTEOLBmi Peoduction, Million Barrels (1) 
Note the gieat changes in a shoit period 



1900 

1913 

1922 ■ 

Co) 

Per tent of 
world 

production 

1922 

United btatfis 

61 6 

248 1 

557 5 

64 9 

Russia 

Tl 8 

62 8 

35 0 

4 1 

Galicia 

2 3 

7 8 

S 1 

6 

Rumania , 

1 6 

13 6 

9 8 

1 2 

British India 

1 I 

7 9 

7 9 

9 

Dutch East India 

2 3 

11 2 

16 0 

1 9 

Japan 

0 9 

1 9 

2 0 

2 

Me’iico 


21 7 

185 0 

21 5 

Germany 

0 4 

1 0(n) 

0 2 (a) 

02 

World Production 


381 5 

857 9 



(1) Mineral Resources of United States, 1918, Part II, ‘'Petroleum in 1918," pp 1143-1145 
(a) Commerce Year Boot, 1922, p 98 


Table 12 — Maciiinerv Exports of The Lbadikg Countries 

Machines make goods and they also make other machines Note the changes 

m this trade 



1910, 

millions <a) 

1920, 

millions (a) 

1923, 

; millions (6) 

Great Britain 

$ 142 0 

$ 232 1 

'$203 4 

Germany 1 

119 0 

112 5 

j 125 2 

United States 

110 0 

536 8 

260 6 

I'rancc i 

20 0 

37 0 

49 9 

Belgium 

12 0 

17 1 

16 1 

Switzerland 

14 0 

17 5 

27 3 

Netliorlands 

6 0 

10 6 

9 S 

Sweden , 


31 7 

29 3 

Canada 


14 6 

IS 9 

All other 

43 0 

40 6 

37 8 

Total 

$ 468 0 

$1,080 0 

$775 0 


(a) From Chart in The Philadelphia Commercial Museum 
lb) From Commercial America, July, 1924, page 15 









T4B1E 13 — Statistics of American Silk Trade, 1914-1922 


718 


STATISTICAL APPENDIX 


Exports from 

United States 

in 

XJ 

dj 

1 

d 

1 

S' 

4J 

la 

«-4t^^4^0QO'0>09 
Oj, »o ts^ »o ^ >0 in oo 

'OvHlOi-l 'OO'OkN 

«o f'< CM 1— O' fn 

«-i t-t »r 

tn 

CM^ 

'V 

s 

^ O' 
rt 

'£)Ocn*i»i-Hoo‘o O'O 
►-tr-'OCM-tioO'OO'fO 
CDcooO'+inOaO-ic^ 

w 1— **11 rs <M in 

tn CM ‘o 

o> 

o 

fn 

Imports into the United SUtes (ii) j 

Manufactured Slit 

Ss 

O' 

>0<>«rr}wlO*'f'nDOO 

toooOoomO'cno 

OrfOOCMCMOOo^ 
»— O m in r- I— M* to fN 
^ vO in O' »-*• O o^ t'- 
in •-• CM th CN 

g 

C) 

CO 

to 

00 

'n O' 

? 4,246,724 
314,003 
1,089,927 
38,700 633 
4,762,373 

4 346,649 
5,010 727 
38 548 

rj> 

00 

oT 

o 

« 

fn 

tn 

g 

Sa 

O' 

in»-'C\'Ot'-»^ 
m CO «n >0 ^ n4 lo ^ 

00 00^ CM CM Cj. 'x ®,. 

^ ^ to 'O 

O' O O O NO »-< O 

CM o m CM CM 

t-T >o 'J' »-« ia7 

O' in 

CM 

*J> 

o 

o 

'*'« 

in 

o 

to 

v> 

«3 2 

r- 

$ 71,755,416 
16,724,618 
9,566,907 
589.663 
95,809 
431,907 
18,150 

1 686,983 

tn 

i? 

s 

so 

o" 

s 

Amount 
in lbs 
1922 

o\i^i^,-(00' fMtn 

*•* o 00 'O t-i t*l eo 

OO OO GO 00 «0 00 rn 

CM 1- lo in »o O' ■'ll 

o cn in 00 'O 

o" 00 

iO 

PM 

00, 

o 

«n 

Amount 
in lbs 
1914 

•H^tnCMMlOCMO 
ro O'! 00 O OO «- O' CM 

CM <0 «r» CM »-H >0 >n in 

CM o’ H3 00 tn" lO '0‘ 1'-'“ 

C-. lO tn 1- c*! *-• \o so 

CM 

O cm’ »-7 

CM 

PM 

t? 

C'l 

il* 

s 


Japan 

China 

Italy 

France 

STVjtzerland 

United Kingdom 

Germany 

Canada 

Other Countries 

Total 


S 8 8 


[n N 
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Table 14 — Millions oi? Cotton Spinning Spindles in tub World 

Do these tables 14 and IS show anything about the lelative fineness of cot- 
ton manufacture m the United States and Switzerland? Explain the lelative 
amounts of export in the United States and Switzerland 


Millions of cotton spindles 

1900 

1 1912 

1920 (1) 

1923 (2) 

Great Britain 

45 S 

55 3 


56 6 

Continent Europe 

32 0 

43 0 


44 7 

Germany 

8 0 



9 6 

Total Europe 

77 5 

98 3 

99 9 

101 3 

United States (a) 





Cotton states 

4 3 

11 S 

15 1 ! 

16 5 

Other states 

IS 0 

19 0 

20 7 

20 9 


„ . . 



' 

Total U S 

19 4 


35 8 

37 4 

British India 

4 9 


6 8 

7 3 

Japan 

1 2 



4 9 

China 1 

0 5 



2 6 






' " ~ 

Canada 

0 5 



1 4 

Mexico 

0 4 



0 7 

Total world 

lOS 6 

141 0 


157 8 


(1) Statesman’s Year Boot, 1921, p XXIV, figures of Jan 30, 1921 

(2) Commerce Year Book, 1923, p 299foryearendingJuly 31 

(«) Statistical Abstract, 1920, pp 262-263, State figure of Aug 31, 1920, County, July 31 
(6) Adjusted to United States figures taken from United States Statistical Abstract 


Table IS —Cotton Manufactured, 1922-1923 




Exports, miUion 
dollars (iO 


consumed per 
capita (a) 

United States i 

United Kingdom I 

France 1 

Germany 

Switzerland 

Spam 

Japan 

Italy 

27 7 

29 0 

13 2 

8 4 

13 6 

8 1 1 
19 7 ! 

11 2 

145 4 (6) 

«33 9 (c) 

119 0(g) 

0 8(1.) 

58 3 (0 

9 2 (ffl 

100 9 (d) 

81 2 (e) 


(a) U S Dept Commerce Reports, Jan 14, 1924, p 95 year ending July 31, 1923 

(b) Statesman’s Year Book, p 472 / a n j _ mar 

(c) Statesman’s Year Book, 1924, p 62 (d) Hid , p 1064 (e) Uti , P 1037 

0 liid.p 1331 te)J6id,p 877 

(K) Converted into dollars considering exchange at yearly average tor 1922 

(i) Includes Reports to United Kingdom only, figure lor 1922 Statesman s Year Book, 1924, 
p 949 
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Table 16 — World's Merchant M\siNn (Pii;urcs fiom the Shipping 
Woild loi 1915) and Lloyd's Rcgisloi for 1922-1923 

Cioss Tonnago of the Vtssrls of 100 tons and npwaids 
One of the o\]ilanatunis of the fa( t that the Hi itish aiL a wealthy people How 
manj wai results can >ou sec in this talilc' In 1923 and 1924 ni.iny of tliese 
ships wcie idle 


Country 

J’oimaKc in ihou^^inds, 
I91S 

loiinauc in lliouMnds, 
1022 

Bntisli 

19,9X8 0(16% of lot.ll) 

22,012 6 (hl% of total) 

Gcrni 111 

‘i.07J 0 

1,887 4 

Arntncuu (J) 

0 

17,062 6 (26% of total) 

French 

1,861 0 

h84S 8 

Norwpf'i in 

I.9U 0 

2.600 9 

Jap incse (a") 

1,680 0 

5,586 9 

Italian 

1 U2 8 

2.866 .5 

Dutch 

1.508 0 

2,682 7 

Russuui (t) 

970 0 


Swedibli 

f,0l6 i 

1,115 1 

AusU i.in 

' I,0I6 6 


Siianish 

i 876 0 

1,282 8 

Danish 

1 716 0 

1,018 1 

Greek (r) 

' m 0 

668 1 

Btlgun 

1 347 0 

S79 5 

Bramliaii 

i 275 6 

492 6 

Argentinian 

I6f 7 

181 6 

Chilian 

86 4 

IJJ 4 

Turkmh (0 

116 0 


Clnntse . 

87 0 

188 4 

I’ortugiiesu 

80 0 

' 285 9 

Cubim 


i 62 7 



45 3 

Finnish 


?I3 7 

Lntvinn 


i 40 1 

Runiftiuan 


72 3 

Peruvian 


10! 2 

UruRiiiiyan 


76 3 

Other Countrii s 


691 6 

Flag not recorded , 


509 I 

Tot.U for all Countrio'; 

42,742 7 

61 570 8 


Source Slatislical Abitract of the United States, 1922, p 73S is taken from Lloyd's Register, 
1922-21 

(o) Japanese sailing vessels not included 

W) Vessels trading in the Caspian Sea, ind wood vessels tr,iding on the Great Lakes of North 
America are not jiicliidt.d 

(e) In the absence of satisfactory information the records of most of the sailing vessels belong 
mg to Greece, Turkey, and Southern ltni.su, arc omitted 
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Tabie 17 — Recbii’ts or Grain at Various American Mariusts in 
Probdcing Regions 



Year 

1 Million bushel: 

Wheat (a) 

Oats W 

1 Corn (c) 



1 1913-14 

1 8 

5 3 

14 1 

Indi.in.ipohs 


1918-19 

6 4 

14 8 

25 9 



1 1922-23 

3 1 

10 5 

■ 18 3 


1 

[1913-14 

50 8 

105 7 

84 8 

Chicago 


! 1918-19 

51 5 

IIS 7 

61 3 


1 

[1922-23 

51 6 

84 4 

115 9 



1913-14 

6 3 

18 i 

IS 8 

Milwaukee 


1918-19 

15 5 

34 7 

6 7 



1 1922-2J 

3 6 

21 0 

IS 2 



'1913-14 

103 6 

22 9 

10 7 

Minneapolis 


1918-19 

II7 7 

37 0 

6 6 



. 1922-23 

133 8 

24 8 

7 5 



'1913-14 

62 7 

S 7 

8 

Duluth 


1918-19 

88 3 

2 6 

006 



i 1922-23 

65 5 

1 3 

6 


1 

'1913-14 

27 2 

25 9 

16 9 

St Louis 


1918-19 

42 5 

30 8 

19 2 


1 

> 1922-23 

40 6 

32 2 

29 8 



■1913-14 

5 8 

3 6 

4 S 

loledo 


1918-19 

5 9 

9 0 

1 1 



.1922-23 

10 4 

3 7 

3 1 



'1913-14 

1 4 

3 8 

2 8 

Detroit 


1918-19 

1 6 

8 1 

1 6 



.1922-23 

1 8 

3 4 

1 9 



■1911-14 

32 1 

11 3 

27 5 

K msas City 


1918-19 

1 54 1 

16 6 

16 1 



. 1922-23 

77 6 

10 5 

15 5 



f t9n-14 

1 6 

12 1 

14 7 

Fflona 

1 

1918-19 

3.4 

8 5 

18 5 



i 1922-23 

1 4 1 

15 S 

1 21 1 



r 1913-14 

16 4 

15 9 

37 1 

Omaha 


! 1918-19 

19 7 

20 6 

21 8 



1 1922-23 

25 3 

14 7 

22 7 



[1913-14 

7 0 

1 6 

0 4 

San I'rancisco 

J 

[ 1918-19 

7 9 

0 9 

0 4 



[1922-23 

14 6 

1 0 

1 0 



(1911-14 

8 9 

(2) 

(2) 

Seattle , 

1 

1918-19 

7 3 

(1) 1 1 

(1)0 5 



1 1922-23 

10 4 

(3) 0 6 

(3) 1 9 



f 1913-14 

12 1 

t2) 

(2) 

T.icoma 


1918-19 

7 4 

(3) 0 3 

(3) 0 2 



1922-23 

9 8 

(3) 0 3 

(3) 0 6 



1913-14 

158 0 

51 6 1 


Wiimepcg (1) 


1918-19 1 

133 6 

24 3 1 




1 1922-23 

301 1 

41 0 ; 



(a) Wheatyear, July l~July Year Book, Dept Agnc,1923, p 615 

(b) Oat year, Auff 1-Aug 1, Year Book, Dept ^gnc , 1923, p 689 

(c) Corn year, Nov 1-Nov 1, Year Book, Dept Agnc,1923, p 671 

Compiled from Miller’s Almanac, except that Saa Francisco for 1913-14 and 1P18-19 was com- 
piled from the San Francisco Chamber of Commerce, Annual Statistical Report 

(1) Winnipeg receipts are inspections for western Canada, most of the inspecting of western 
Canadian grain is done at Winnipeg 

(2) Material not available (3) Calendar years 




Tabie 18(A). — Imports of Vegetable Oil Materials by Selected Coltjtries 
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Table 18(3) — ^Imports of Vegetable Oils by Selected Countries 
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Table 19 —Aiwa, Topuiation, and 
(From the Year Book of 


Maine 

New llumpshire 
Vermont 

Rhodt. 1*'! ind 

ConntutiLiit 

Ncv. York 
New Jersey 
Pennsylv.inn 
Delnw irc 
Maryland 

Virginia 
West Virginia 
North Carolina 
South Carohn i 
Georgia 
Florida 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Minnesota 

Iowa 
Missouri 
Kansas 
Nebraska 
North Dakota 
South Dakota 

Kentucky 

Tennessee 

Alabama 

Mississippi . 

I^ouisiana 

Texas 

Oklahoma 

Arkansas 

Montana 
Wyoming 
Colorado 
New Mexico 
Arizona . 

Utah 

Nevada . . 
Idaho . . 
Washington 
Oregon. 
California 

Total 


( 1 ) 


10 0 
<J 0 
<> \ 
8 0 
1 n 

4 8 

47 6 
7 s 

41 8 
1 9 

9 9 

40 1 
0 

48 7 

10 5 
58 7 
51 ^ 

40 ^ 
36 ( 

56 ( 

57 ‘ 
55 ' 
80 ‘ 

55 ' 
68 
81 ; 
76 
70 


40 


4<5 

262 


52 


97 

103 

112 


82 

109 

84 


iSS 


(l) 

(0 

When (t) 

Corn (5) 

O It', (ti) 


b 

c 

o 


(= } 
o 

*0 

c 

C 

o 

*3 

2 

1 a 

~ j2 






O — 

0 

2 u-S 

oP4 


r-. 3 

c'rt 

II 

g W 

J y 

0 

•1 

U 






768 

25 7 

0 to 

J6 0 

0 68 

38 0 

4 62 

37 0 

U3 

19 1 


1 09 

12 0 

0 67 

37 S 

352 

38 6 

U 08 

21 0 

3 28 

39 0 

3 08 

35 0 

3,852 

601 

79 2 


2 SI 

13 0 

U ^ l 

35 0 




0 (6 

38 0 

0 01 

32 0 

1,381 

86 1 



3 12 

11 0 

0 29 

29 0 

10,385 

3,156 

8,720 

17 9 

8 16 

20 2 

24 56 

32 1 

32 75 

32 2 

120 0 

1 18 

iO 0 

9 U 

10 U 

163 

24 0 

91 5 

24 31 

19 0 

61 61 

10 0 

33 93 

29 0 

2^231 

n 5 

1 91 

18 0 

6 06 

i3 1 

0 18 

26 0 

1,450 

IS 8 

10 12 

19 2 

25 23 

39 3 

i 76 

29 8 

2,309 

1.461 

2.550 

1 684 

57 4 

11 14 

13 3 

S3 56 

20 0 

3 58 

22 0 

60 9 

2 96 

n 0 

20 13 

31 0 

4 70 

24 0 

S> 5 

6 04 

11 1 

58 57 

22 5 

5 08 

22 0 

55 2 

1 92 

II 0 

32 67 

16 5 

10 73 

21 0 

2.806 

968 

49 3 

1 71 

9 2 

49 21 

12 2 

9 18 

IS 0 

17 7 


10 25 

12 5 

0 40 

12 0 

5 750 

141 4 

42 78 

18 2 

159 86 

41 0 

52 30 

34 5 

2.910 

81 3 

31 25 

16 5 

l')2 02 

38 5 

48 69 

28 0 

6 485 

115 7 

62 51 

18 U 

337 31 

37 5 

135 10 

35 0 

3 668 

61 8 

16 58 

17 0 

58 17 

31 5 

48 90 

32 0 

2,612 

47 6 

1 97 

16 6 

83 36 

37 0 

92 17 

36 3 

2,m 

29 5 

20 78 

12 0 

154 69 

36 0 

1 53 25 

37 0 

j 2.404 

43 2 

11 35 

18 2 

430 24 

40 7 

203 01) 

36 0 

3,401 

49 5 

37 95 

13 0 

196 86 

30 0 

31 50 

25 0 

4 1760 

?t 6 

81 86 

10 t 

122 IS 

21 7 

31 92 

?6 1 

4 1,206 

2 64/ 

16 9 

31 39 

9 9 

272 05 

33 U 

81 05 

33 0 

9 2 

58 66 

7 1 

28 20 

3 3 5 

54 9? 

23 0 

0 637 

8 ,1 

26 91 

9 6 

115 18 

34 5 

78 31 

34 0 

2 2,417 

60 1 

7 69 

12 4 

87 87 

28 5 

4 72 

21 0 

7 2,318 

56 1 

4 51 

10 2 

73 94 

24 5 

4 30 

21 0 

3 2,318 

45 8 

0 20 

10 0 

48 99 

14 8 

4 79 

17 3 

4 1,791 

38 6 

0 06 

15 0 

33 74 

14 5 

i z8 

19 0 

1 1.799 

39 6 



24 70 

IS 4 

23 

22 0 

1 4', 661 

17 8 

1(1 17 

10 5 

96 41 

IK S 

47 01 

22 0 

4 2,U2R 

29 2 

40 30 

11 0 

37 54 

11.5 

24 00 

20 0 

5 1,752 

33 4 

0 77 

U 0 

39 01 

19 5 

6 19 

23 0 

1 510 

3 8 

52 49 

U 9 

9 49 

26 0 

22 21 

33 0 

S 194 

2 0 

2 78 

no 

4 05 

27 ( 

5 95 

34 0 

7 940 

9 1 

18 01 

12 9 

37 25 

25 ( 

6 34 

32 0 

5 350 

2 9 

1 3t 

12 C 

3 62 

16 ^ 

1 16 

20 0 

8 334 

2 9 

1 09 

26 0 

0 99 

30 U 

0 57 

30 0 

2 419 

5 5 

6 57 

24 1 

0 77 

24 5 

3 Ofi 

37 8 

a 77 

0 : 

0 51 

25 ^ 

0 02 

23 

0 11 

35 4 

4 432 

5 2 

30 11 

28 6 

3 07 

42 C 

7 82 

46 0 

8 1,356 

20 ; 

61 7^ 

25 ( 

2 7( 

37 C 

11 97 

57 0 

6 783 

8 2 

26 8 

24 ] 

2 4g 

IS 1 

10 5. 

39 0 

7 3,427 

22 

16 1C 

21 e 

4 4g 

35 

) 5 2C 

32 5 

8 105, 71C 

35 

785 7 

131 

3,034 4 

29 

1,299 

31 


Ikulty (7J 


0 09 
0 01 
0 26 


lb 


30 0 
26 S 
29 0 


*1 09 26 8 


0 27 
0 n 


22 1 
33 0 
27 0 


6 41 
0 21 
1 26 

0 89 
0 15 
4 00 
3 88 
3 08 
33 07 

198 2 


2 

00 

27 

0 

0 

70 

23 

0 

6 

61 

29 

0 

3 

60 

24 

0 

13 

25 

28 

5 

24 

05 

25 

0 

4 

57 

28 

4 

0 

16 

27 

0 

21 

47 

22 

2 

9 

49 

28 

0 

23 

82 1 

17 

5 

20 

02 

22 

5 

0 

19 

27 

0 

0 

39 

23 

0 

2 

59 

24 

0 

2 

84 

22 

0 

2 

47 

25 

5 

9 

87 

31 

0 


29 0 
19 0 
35 0 

40 6 
25 4 
43 0 
45 7 
35 0 

30 2 

25 1 


(1) Statistical Abstract, 1922, p 1. 
m Ibid , p 34 

(i) Yearbook Dopt. Agriculture, 1923, pp 603. 60S 

(5) Yearbook Dept Agricii ture* 1923, pp 664, 6g 

(6) Yearbook Dept. Agriculture, 1923, pp. 681, 682. 
m Yearbook Dept Agriculture, 1923, pp 697, 698. 
(8) Yearbook Dept Agriculture, 1923, pp 637, 638* 



Production, United States, 1923 

the United States Dcpaitmenl of Agnciiltuie) 



(9) Yearbook Dept Agriculture, 1923, pp 760,761 

(10) Yearbook Dept Agriculture, 1923, pp 798, 799 

(11) Yearbook Dept Agriculture, 1923, p 880 

(12) Yearbook Dept Agriculture, 1923, p 880 

(13) Yearbook Dept Agriculture, 1923, p 1025 

(14) Yearbook Dept Agriculture, 1923, p 1025 

(15) Yearbook Dept. Agriculture, 1923, p 982 

(16) Yearbook Dept. Agriculture, 1923, pp 945,946 
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Table 20 — Agricultural Probuction, 1923 


United States 
New Brunswick 

Ontario 

Quebec 

Manitoba 

Saskatchewan 

Albcrtd 


Total Canada 
Mexico 


Total North America 
Argentina 

Chile 

Uruguay 


Eithonia 

Hungary 

Belgium 

Bulgaria 

C^crhoslovukia 

Denmark 

Finland 

Prance 

Germany 

Greece 

Italy 

Yugoslavia 

Lithuania 

Austria 

Netherlands 

Norway 

Poland 

Rumania 

Spam 


Wheat, 

million 

bushels 

(U 

Corn, 

million 

bushels 

(2) 

Barley, 

million 

bubheis 

(3) 

785 7 

3,054 4 

198 1 

4 


2 

(x, a) 


(x, a) 

19 9 


14 0 

(.x,a) 


(.X, a) 

2 3 


3 5 

(x, a) 


(%. a) 

36 5 


28 9 

{x, a) 


(a. <i) 

252 6 


18 5 



(x, a) 

157 5 


6 2 



(x. 0) 

469 8 

16 4 

80 3 

13 6 

68 2 

3 9 

(*) 

U) 

(x) 

1,255 8 

3,078 6 

278 5 

248 7 

153 1 

9 2 

23 8 

1 8 

S 4 

(*) 


(*) 

3 7 

8 6 


(») 



7 



w 



67 7 

55 I 

24 6 

12 6 


4 2 

.18 8 

22 0 

12 3 

16 5 

10 4 

55 2 

9 2 


30 4 

W 


(*) 

S 


3 8 

290 S 

11 8 

47 0 

10.1.6 


99 1 

13 5 


7 1 

224 8 

bh 

10 5 

61 9 

Bll 

14 3 


Oc) 


3 1 



8 8 



6 7 


2 9 

5 


3 8 

S3 3 

2 7 

81 9 


(X) 


102 5 

174 1 

68 9 

157 1 

23 9 

111 9 


Oats, 

million 

bushels 

(4) 

Rye, 

million 

bushels 

(5) 

Potatoes 

million 

bushels 

(6) 

1,299 8 

63 0 

412 3 

9 9 

1 

12 3 

(x, a) 

(x, fl) 

(x, a) 

116 0 

2 5 

20 4 

(X, a) 

(x, fl) 

Cx, a) 

62 3 

3 

28 3 

(a, fl) 

(x, fl) 

(#, a) 

74 4 

7 1 

6 2 

(». a) 

(a, fl) 

(*. a) 

179 7 

16 2 

7 7 

(x, fl) 

(x, fl) 

C*. a) 

35 7 

6 2 

4 7 

(t, fl) 

(v, 0) 

(*, a) 

S3I 4 

26 9 

113 9 

1,831 2 

89 9 

S26 3 

58 6 

3 7 


(5) 



3 0 

I 

10 9 

(*) 

(z) 


1 0 


2 

C») 


C«) 

9 8 

6 8 

25 6 

25 5 

32 1 

63 0 

36 3 

19 S 

88 8 

10 0 

8 5 

1 2 

86 3 

51 8 


58 4 

14 2 

49 2 

(x) 

(*) 

{X) 

21 3 

9 4 

15 8 

377 5 

36 9 

350 3 

411 7 

282 4 

1,197 1 

b 0 



39 8 

6 4 

62 5 

19 3 

5 9 

31 1 

23 3 

24 9 

55 2 

26 0 

IS 6 

SI 4 

23 9 

15 4 

81 9 

10 0 

8 

28 6 

259 9 

257 5 

903,4 

63 7 

10 2 

37 7 

40 4 

28 0 

ix) 

95 5 
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Table 20 — Agricilltueal Peoddction, 1923 
{ConHnued) 



Wheat, 

million 

bushels 

(1) 

Corn, 

million 

bushels 

(2) 

j Barley, 
million 
bushels 
(3) 

Oats, 
million : 
bushels 
C4) 

Rye, 
million 
bushels ; 
(5) 

Potatoes, 

million 

bushels 

(6) 

Sweden 

11 6 


a 7 

66 6 

25 3 

61 2 

Switzerland 

3 6 


5 

3 0 

1 6 

23 3 

United Kingdom 

57 1 


55 S 

199 0 

2 

321 8 




ix) 


(A 

(A 

Latvia 

1 3 


6 9 

20 5 

10 9 

24 8 

Total Europe 

1,269 7 

' 385 3 

635 2 

1,772 5 

856 3 

4,495 3 







(A 

India 

369 3 

96 2 

146 0 






(rr) 

(4 




Cyprus 

2 6 


j 2 0 

3 




(•r) 


(*) 

(*) 



Russia in Asia 

45 4 

! 

4 5 

36 1 

1 16 6 

21 9 


(4 


(*) 

(*) 

CA 

(A 

Japanese Empire 

35 7 


112 1 

5 1 


57 9 





w 

1 

(A 

Total Asia 

404 9 

99 2 

272 4 






w 

('t) 




Algeria 

35 6 

1 

46 5 

15 9 


8 

Egypt 

40 6 

73 5 

12 0 






w 





Morocco 

24 5 

4 0 

32 7 

1 1 





(*) 





Tunis 

9 9 

3 

U 5 

2 7 


1 

Union of South Africa 

6 7 

50 4 

1 3 

5 2 

7 

4 3 


(a) 


(y) 

(y) 

(y) 

w 

Total Africa 

116 4 

113 5 

104 3 






w 

w 




Australia 

120 0 * 

7 8 

6 3 

15 2 

1 




w 

(y) 

w 

(«) 


New Zealand i 

8 4 . 

5 

1 2 

7 1 

1 

4 2 


w 


(y) 

w 


w 

Total World 

3.409 0 

3,750 9 

1,137 7 

3,032 1 

932 7 

5,041 9 







(«) 


(1) U S Dept of Agriculture Year Book, p 609 

(2) Ibtd . p 668 
(3; /Sid , p 701 

(4) Ihtd , p 685 

(5) Ibid , p 641 

(6) /S>d,p 764 
(*) 1922 

(o) Statesman's Year Book, 1924, pp 279-280 
(3>) 1921-1922 
(a) 1922-1923, 

(») 1921 
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North America and West Indies 
Canada 

Central American States 

Costa Rica, 1922 

Guatemala 

HondiH'as, 1921 , 

Nicaragua, 1921 

Panama, 1921 

Salvador, 1920 

Cuba 1921 

Haiti. 1922 

Mexico, 1920 

Santo Domingo (Dorn Rep ) , 1922 
United States, 1922 

Porto Rico, 1922 

South America 

Argentina, 1920 

Bolivia, 1920 ■ 

Brazil, 1921 

Chile, 1921 

Colombia, 1919 

Dutch Possessions, 1919 

Ecuador, 1921 

Paraguay, 1921 

Peru. 1921 

Uruguay, 1922 

Venezuela, 1921 | 
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1,014,600 
43,946 
913,127 I 
36,834 ^ 
406,000 
221.163 
48,313 
473,096 

I 

2,974 581 
103,581 1 


Asia iContmued) 

Japan, 1922 

Formosa, 1931 

Chosen, 1922 

Dutch East Indies, 1921 

Persia, 1922 

Siam, 1922 

Philippine Islands, 1922 

Africa 

Algeria (Trench), 1921 

Eg>pt, 1922 

Sudan, 1921 

Entrea (Massana), 1921 

Kongo (Belgian), 1919 

Liberia, 1921 

Libia (Italian), 1921 

Morocco, 1919 

Turns, French, 1921 

Union of South Africa, 1922 \ 

Australasia | 

Australia, 1921 , 

New Zealand, 1921 I 


From Statistical Abstract of the U S for 1922, p 727 
From Statistical Abstract of the ITnited States 1922, p 732 
From Statistical Abstract of the U S 1922, p 730 
* From the Statesman’s Year Book, 1924, p 1210 



Table 22 — Distetbution oi United States Foreign Trade, 1922 
(A) Exports by Continents 
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Total 

\alue 

Per cent 
of totdl 
i exports 

54 6 
23 4 

S 9 

14 6 

I S 

1 

0 001 1 

(B) Imports by Continents 

31 8 
26 4 
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2 1 
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North America 
South America 
Asia 1 

Oceania j 

Africa 

Total 

Europe 

North Amenca 
South Amenca 
Asia 1 

Oceania J 

Afnca 

Total 


ijource Foreign Trade of U S , 1923, pp 36, 37, 40 
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Table 23 — Values op Imports and Exports and Estimated Value or Pro- 
duction 01 PooDSTUiis IN Countries Named 
(F rom Farmcis’ Bulletin 64-1, U S Uept of Agr ) 

The status of the United States in food supply will be a surprise to many 
[Figures represent approximately conditions m 1912 or 1913 Values for the 
different countries aie made indeiiendently of each other — i f , on different 
bases — and theiefoic aie not slriitlv (ompaiable with each other ] 


Product 

j United Kingdom 

1 I'rancc 

j Russia 

Millions of 
dollars 

Per rent 
proiluc* 
tion to 
rcquirc- 
menti 

Millions of 
dollars 

Per cent 
produc- 
tion to 
require- 
ments 

Millions of 
dollars 

Per cent 
produc- 
tion to 
require- 
ments 

Imports 

Exports 

Pro 

duction 

2 

o 

B 

i-j 

i3 

cx 

t-* 

G 
o 2 

tJ 

Imports 

Exports 

a 

oS 

Edible gram 

311 

25 

107 

27 

52 

a 

590 

91 

16 

298 

1477 

moil 

Meats 

326 

19 

3SC 

53 

11 

23 

510 

98 

13 

7 

876 


Dairy products 

151 

5 

243 

62 

11 

16 

193 

101 

1 

38 

412 


Poultry and egg>i 

5; 


71 

58 

12 

2 

39 



49 



Vegetables 

20 


292 

91 

2 

11 

251 


1 

21 

515 


Fruits and nuts 

87 


24 

22 

13 

14 

58 

102 

21 

3 

77 

81 

Sugar 

112 



0 

26 

18 

77 

91 


34 

140 

132 

Coffee and tea 

83 

24 


0 

43 



0 

35 


1 

1 

Fish 

21 

44 

49 

166 

15 

b 

27 

71 

15 

2 

154 

92 

Other 

61 

81 

24 

540 

25 

U 

2 

13 



25 

100 

Total 

1239 

2on 

1162 

51 

212 

109 

1777 

93 

102 

452 

3986 

no 


Germany 

Austrui-IIungory 

Pclgium 

Edible gram 

211 

51 

710 

82 

19 

11 

658 

99 

183 

35 

47 

24 

Moats 

63 


811 

93 

6 

6 

221 

100 

11 

4 

30 

81 

Daily products 

28 


311 

92 

6 

1 

701 

98 

8 

1 

2? 

76 

Poultry and eggs 

5i 


107 

67 

15 

32 

122 

115 

5 

3 

8 

80 

Vegetables 

n 

I 

714 

99 

6 

6 

4?4 

100 

IS 

17 

77 

103 

Iruitb and nuts 

54 

2 

48 

48 

15 

6 

49 

84 

5 

1 

IS 

79 

Sugar . 


62 

143 

177 


52 

90 

230 


12 

19 

272 

Coffee and tt.i 

54 



0 

68 



0 

IS 

5 


0 

Fish 




0 

4 

1 

4 

51 

5 

1 

7 

63 

Other 

222 

160 

21 

28 

5 


41 

88 





Total 

698 

282 

2932 

88 

141 

115 

18U 

98 

247 

79 

225 

57 


Argentina 

C.mada ^ 

United States 

Edible gram 

3 

101 

163 

249 

6 

141 

m 

229 

19 

160 

766 

123 

Meats 

4 

66 

234 

136 

6 

15 

120 

108 

40 

U8 

1986 

106 

Dairy products 

2 

2 

26 

100 

2 

21 

172 

112 

16 

147 

800 

120 

Poultry and eggs 




100 

3 


■Wl 


4 

4 

650 

100 

Vegetables 

1 


17 

95 

4 

2 

■Q 


20 

14 

554 

99 

Fruits and nuts 

2 


7 

78 

17 

s 

mm 


48 

31 

250 

94 

Sugar 

2 


22 

92 

18 


■d 

mm 

217 

4 

69 

24 

Coffee and tea 

2 



0 

9 



0 

130 



0 

Fish 

1 




3 

20 

Ka 


20 

U 

148 

96 

Other . 





4 


■ 

■I 

48 

18 

111 

79 

Totul , , 

17 

169 

469 

148 

72 

B 

710 

123 

562 

540 

5334 

too 
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Tabu! 25. — Food Vaiui'S — From Indusirial and Commerciai- 
Geoorai’hy by J RtissiiL Smni 

(Figuies fiom U S Depaitracnt of Agiicultuie) 



Refuse 

Water, 

percent 

Protem, 

percent 

Fat, 

percent 

Carbohy- 

drates, 

percent 

Fuel value 
per pound, 
calories 

White bread 


35 3 

9 2 

1 3 

53 1 

1,200 

Wheat flour, patent roller 







process, high giade and 







meduini 


12 0 

11 4 

1 0 

75 1 

1,685 

Wheat flout, entire wheat 


11 4 

13 8 

1 9 

71 9 

1,675 

Rye lloui 


12 9 

6 8 

0 9 

78 7 

1,620 

Coin meal 


12 5 

9 2 

1 9 

7S 4 

1,635 

Rice 


12 3 

8 0 

0 3 

79 0 

1,620 

Beans, dried 


12 6 

22 5 

1 8 

59 6 

1,520 

Beans, baked 


68 0 

6 9 

2 5 

19 6 

555 

Potatoes 

20 0 

62 6 

1 8 

0 1 

14 7 

295 

Sweet potatoes 

20 0 

55 2 

1 4 

0 6 

21 9 

440 

Bananas 

IS 0 

48 9 

0 8 

0 4 

14 3 

260 

Apples 

2S 0 

63 3 

0 3 

0 3 

10 8 

190 

Almonds 

4S 0 

2 7 

11 5 

30 2 

9 5 

1,515 

Chestnuts, fresh 

16 0 

37 8 

5 2 

4 S 

35 4 

915 

Coconuts 

48 8 

7 2 

2 9 

25 9 

14 3 

1,295 

Peanuts 

24 5 

6 9 

19 S 

29 1 

18 5 

1,775 

Chocolate 


S 9 

12 9 

48 7 

30 3 

2,625 

Dates 

10 0 

13 8 

1 9 

2 S 

70 6 

1,275 

Sirloin steak . 

12 8 

54 0 

1 65 

16 I 


975 

Neck of beef 

27 0 

4S 9 

14 5 

11 9 


1,165 

Cod, salt 

24 9 

40 2 

16 0 

0 4 


325 

Salmon (tanned) 


63 5 

21 8 

12 1 


915 

Eggs, hens’ eggs 

11 2 

6S 5 

13 1 

9 3 


635 

Whole milk 


87 0 

3 3 

4 0 

5 0 

310 

Cheese, full tieam 


34 2 1 

2S 9 

31 7 

2 4 

1,885 

Biittei 


11 0 

1 0 

85 0 


3,410 

Oleomaigaiinc . 


9 5 

1 2 

83 0 


3,525 

Unrefined laid 


4 8 

2 2 

94 0 


4,010 

Pure olive oil 

■ 

■1 

■1, 

■ij 




Pure coconut oil 





100 0 


4,040 

Pure peanut oil 








Pure cottonseed oil 

Hi 

Hli 


■1 
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AbacA, 591 

Abandoned farms, 168 
Abbot, C G , 643 
Altyssuiia, 10 
Acetylene, 318 
Acheen, 589 
Aitds, 310, 318 

Acorns, 68, 69, 173, 283, 650, Por- 
tugal, 520, 651 (ill ) 

Aden, 589 

Adirondack forests, 231 
Adnanople, 502 
Afghanistan, 550 

Africa, 9, agriculture, 603, cattle, 609, 
central, freight tram of carriers 
(ill), 607, east central, 606, map, 
600, minerals, 608, trade loutes 
(map), 615, tiadc zones (map), 
602, tropic, 601, water power, 608 
Agave, 376, cutting leaves (ill ), 375 
Agricultural machinery, 292, in Eu- 
rope after the wai, 704; inter- 
changeable parts, 295, location of 
manufactuie, 294, manufacture, 
293, population in relation to, 293 
(cli igr ), 294 (with diagr ) 
Agriculture, 26, 28, Africa, 603, ani- 
mals veisus machines, 639, Aus- 
tralasia, 622, Belgium, 446, Carib- 
bean specialties, 387, China, 556, 
China, intensive (ill ), 555, Europe 
and theUmtcdStatesiompaicd,423, 
424, Europe and the United Stales, 
men and machines in (diagr), 421, 
Finland, 481 , France, 443 , Germany 
357, hand agriculture of the tropics, 
381, mtensive-evtensive (ill), 103, 
machinery, value m (with diagr), 
638; one-crop system of the frontier, 
41, pests, 130, Poland, 485, le- 
sources, new, 643, Russia, 505, 
Scandinavian peninsula, 426, sa- 
ence applied to, 634, Sibeiia„508, 
South Africa, 611, Spam and 
Portugal, 518, Switzerland, 467, 
United Kingdom, 430, western 


lands (US) unsuitable for (maf)), 
94, world commerce and, 21 ice 
alio Farming 
Akassa, 606 
Akion, Ohio, 290 

Alabama, cattle raising, 77, coal field 
(with maji), 197; cotton manu- 
facture, 267 , negro community'' 
cotton gin (ill ), 257 
Alaska, 689, coal, 202, forests, 244, 
gold, 336, gold discovery, 170, 683, 
mmeial resources, 689, potatoes, 
100, reindeer, 646 (ill), 6 47, sal- 
mon, 158-159, Scandinavia rom- 
pared with (map), 63 1 , trade routes, 
354, wheat, 41 
Alaska Railroad, 355 
Albania, 498, SOI 
Alberta, 45, 367 

Alcohol, as fuel, 642, industrial, 142 
Aleutian Islands, 685, 686 
Altalf.a, 73, 84, acreage (map), 75, 
cutting in Montana (ill ), 83, ma- 
chmes for hat vesting (ill ), 84, 
plants showing roots (il! ), 109, 
Plata, 404, southern South Amer- 
ica, 403 
Algal oba, 653 

Algeria, 104, 541, 54-1, 545, ohve- 
tovcied lull (ill ), 541 
Alligator ;>carb, IIS 
Allspice, 388 
Almonds, SIS 
Alpaca, 273, 416 
Alps, 467 

Aluminum, 186, 189 
Amazon River, 398, 399, 402 
Amazon Valley', 398, 418, 657, prod- 
ucts, 4(X), tiansportatioii, 399 
Amiens, 450 
Ammonia, 206, 313 
Ammunition, 307 
Amsterdam, 464, 473 
Anaconda copper mine, 187 
Anarchy', 4 
Anatolia, 526 
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Andean countries, 413, dcscit in- 
dustiies, 113, logion cast of the 
Andes, 418 
Andean plateau, 416 
Andes, 413 
Angora, 526 
Aniline, 316 

Animal industries, 65, Aiistialia, 617, 
Germany, 458 

Animal Industry, Buicaii of, 73 
Animals, 286, Africa, 607, bleeding, 
647, India, 581, man and, in East 
and West, 567, man taking the 
place of, 566, numhei in the 
United States (table), 67 
Annapolis Valley, N b , 362 
Anthracite, 177, 194, I’ennsylvama, 
195, prepaiation for market (ill), 
197 

Antictuity, 4 
Antofagasta, 415, 417 
Antwerp, 451, 404, 682, port plans 
(map), 449 
Aphis, 152, 446 

Appalachia, 52, 111, hitummoiis coal 
field, 196, corn and whisky, 56, 
cotton manufactuie and, 267, hill- 
bide in terraces (ill), 57, hogs, 69, 
iron, 177, 179, liimher distiict, 235, 
nuts, 172 , petroleum, 216 
Apple Pie Kidge, 124 
Apples, 114, 122, Canada, 362, irriga- 
tion of trees in Wcniitclieo (ill ) 
127, production (U S ) (map), 
123, Tasmania, 624 
Ajiriiots, dried, 133 
Arabia, 547 

Arabs, 549, charactci, 510, harvest- 
ing wheat (ill ), 37 
Archangel, 277, 532 
Arctic, 12 

Argentina, 403, cattle per capita, 65, 
corn, 407, flax growing, 277, foiests, 
408, iramigiation, 404, meat fiom, 
81, sheep, 622, wheal, 407, wheat 
field (ill ), 405, wheat load going to 
market (ill ), 406, wheat produc- 
tion, 43, 48 
Arica, 417 

And regions, 644, 665, cattle and 
iriigation, 73, tree crops, 6S3 
Arizona, citrus fruit irrigation (ill ), 
118, copper production, 189; date 
palm (ill.), 121, dates, figs, and 


olives, 121, 122, Egyptian cotton 
pioductioii, 261, foiest area, 239 
Aikansas, apples, 125, 126 
Aikansas River, dischaige of water 
(diagi ), 85 
Aimcnia, 5 
Armenians, 526 
Ariaslra, 378 
Aitificial silk, 274 

Asia, 10, 553, central plains, 13, SSI, 
southeastern, 578, trade routes, 575 
Asia Minor, 512, 526 
Asparagus, 113 
Asphalt, 388 
Assam, 558 
Asses, 514 
Assuan Dam, 546 
Athens, 13 

Atlantic oce,ni, vessel tracks in the 
middle and south (map), 411 See 
also North Atkintic 
Atlantic Pl.iin, 111, 137, canning 
industry, 136, fish, importance, 
160, \egetable production. 111 
Atlantic &lo]ie, 339 
Atlas mountains, 545 
Atmospheric nitrogen, 313 
Attar of ruses, 500 
Auburn, Me , 285 
Auburn, N y,294 
Australasia, 617, manufacture and 
trade, 626 

Austr.dia, 295, 617, agiiciilturc, 622, 
animal industiies 617, foiests and 
lumber, 624, fruit glowing, 623, 
map, 618, iiiiiieials, 625, population 
density (map), 619, rainfall (map), 
619, sheep, flock of (ill ), 620, 
siigiii and ( niton, 624; trade routes 
(map), 626 
Austria, 479, 488 
Automatic matbineiy, 307 
Automobiles, 95, 96, 288, 705; al- 
uminum in, 190, Ford Motor Co , 
298, 299 (ill), 70S, 706; foreign 
tidde, 298, industry, 296, mass pro- 
duction, 297, production (U S ) 
(diagr ), 303, rubber and, 290 

Babylon, 11, 14 
Bacon, Denmark, 473 
Bacteria, 107, 134 
Bagdad, 550 
Bagdad railway, 526 
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Balii. 1 , 402, 410 

li.tkfllOs, 1()6 
Baku, SUO 

Bal.uue of trade, 696, piice basis anti 
707 

Balat.i gum, 391 

Balkan Stales, 496, annent hisloi 3 '', 
496, (ompausoii of three states 
(diagi ), 497; (lespodsm in, 501, 
peoples and their state, 198, letenl 
hist or} , 497, resinirres, 498 
B.iltie Bordu Stales, 479 
Baltimore canneries, 136, uyslei can- 
ning, 160 

Bamboo, 217, 567, gio\o m China 
(ill ), 563 

Bananas, 8, 116, 384, 602, Incad 
from, 650, Caiibbcan countries, 
impoitanio in, 385, commeice in, 
384, 3SS, tiee (ill ), 15 
Bangkok, S78, 579 
Bangor, hie , 233 
Barbados, 388, 389, 658 
Bartelona, 520 
Bargain centei, 4-10 
Bark for tanning, 248 
Bailc)', 31, 69, Gciinany, 438, Mctl- 
itcrianean lands, 513, pioducUon 
in the United States, 51, United 
kingdom, 428 
Bands, 249 
Basic blag, 311 
Bail a, 526, 550 
Batuin, 530 
BatiMte, 190 

Beans, 107, 111, S63, 567, California, 
48; clued, 113, lablab, 580 
Beasts of buiden, 13 
Bedouins, 538, tent as home (ill ), 537 
Beehive toko ovens, 204 (ill.), 205 
Beet siigai, 139, 142, proihiction 
(diagi ), 113, produtUoii m the 
IJmlcd States (chagr ), 149, le- 
qniiements of the industiy, 146; 
science and beet cultuie, 146, 
world production (diagr ), 459 
Beet-sugai factones, location (map), 
148 

Beets, 139, 636 (ill), 637, sugar, 146 
Belfast, 304, 437, 438, 682 
Belgian Congo, 603, 60S 
Belgium, 5, 193, 443, 630, agriculture, 
446, crop yields increased by 
science, 635; manufat turcb, 447, 


trade, 430, waleiw.ivs (mapi), 431 
Bciig.d, .381, 658, tea, ,385 
Ben/,ol, 219 

Bcrlieis, 512, oil picss, mill, elc , 
(ill ), 543 
Beigeii, 176 
Beiing Sea, 162, 163 
Bciing .Sliail, 162 
Bcimmla, 101 
Bellies, 171 
Bess,ua!ua, 491 

Besscmei pmecss of bleed making, 182 
Bethlehem Steel Co , 178 
Bindeis, 36 

Biimingham, Ala, 166, 177, lo.il 
fields near (mail), 199, non iiidiis- 
tiy, 180 

Bisbee, Ana, copper lontentration 
plant (ill ), 188 
Biscay, Bay of, 443 
Bit lei Root v.dle}’, 126 
Black Hills, 239 
Black Sea, 501, 509, liafiie, 529 
Blacksmiths, 296 
Blatkwcltler, Idiot, 573 
Blast fill naces, 177, 178 (ill) 

Blister si cel, 182 
Blovvlioles, 71 

Bliu Kulge Alnnnl.iins, 124, 129, 
tiees tlvadcncfl (ill ), 227 
Bliif-gt.iss u'gion, 95 
Boiaticl 1010,385 
Bohemia, 400, 49,5, manulai lures, 
494 

Bokhaia, 503, 551 

Bolivia, 41,1, 41,3, 116, metals, 417; 
tin, 117 

Boll weevil, 238. 261 
Bombav, 582 

Bools anil shoes, 284, ni.muf.u Uiie in 
hsuhiig ulits (dugi ), 285 
Boia\, 313 
Borneo, 650 
Bosnia, 498 
Bosphorus, 095 

Boston, Muss , iishuig mdiistiy, 158; 

shoe industiy, 285 
Bores, 249 
Biadfoid, 437 
Bian, 47 
Brass, 186 
Bratislava, 494 

Brazil, 393, Amazon Valley, 398, 
coDee exports, destination (diagi.), 



738 


INDEX 


396, coffee plantation (ill ), 394, 
colfee plateau, 393, cotton, 398, 
diamonds, 613, interior grassland, 

397, minerals, 397, regions, 393, 
sugar, 397, tempei.ite southland, 
396, tiade, 402, trade roiites, 402, 
trade wind coast, 397 

Bra/jl nuts, 400 

Bread, 28, 29, 458, acorns for, 650; 
distribution of retail piiec of a loaf 
in Washington, D C (diagr ), 18, 
substitutes, 650 
Breakfast foods, 46 
Breeding of animals, 647, of plants, 
644 

Buck, 320 
Briquettes, 205, 457 
Bristol, 682 

Biitain, shijibuilding, 303 See also 
England, United Kingdom 
British Columbia, coal and gold, 
368, forests, 244, resources, 367 
British Guiana, 390 
British India, 579 
Brittany, 444 
Brockton, Mass , 285 
Bronze, 186 

Brooklyn, N Y , 304, steamer m dry 
dock (ill ), 306 
Brown peoples, 658, 659 
Brunswick, Ga , 238 
Brussels, 451 , lace, 265 
Buckwheat, 52 
Budapest, 491 
Buenos Aires, 405, 410 
Buffalo, N. y., 46, 348 iron industry, 
179 

Building materials, 320 
Bulbs, 470 
Bulgaria, 497, 499 
Bureau of Animal Industry, 73 
Butte, Mont , 188, 189 
Butler, 86, 88, 90, 481, 606, Den- 
mark, 472, New Zealand, 623, 
substitutes, 90, 463, 464, 647, 
world export (diagr), 470 
By-product coke ovens, 206 

Cabbage, 107, 111 

Cacao, Afncd, 604, Amazon Valley, 
400, Ecuador, 416, trees and fruit 
(ill ), 401 

Calcium carbide, 318 
Calcutta, 578, 584 


California, alfalfa, 84, apjiles, 126, 
barley rrop, 52, bean crop, 48, big 
trees, 242, canning industry, 137, 
citrus and diicd trmt, 115, citrus 
fiuits, 115, 120, date'-, iigs, and 
olnes, 121, 122, dried fruits, 115, 
133, Egyptian cotton production, 
261, ciosion of ])astuie (ill,), 72, 
forests, 240, fruit drying (ill ), 132, 
gold discovery, 170, 683, gold ino- 
cluction (aritli diagr), 335, giapc 
industry, 114, bealtli seekers in, 
170, lemons, 119, oi.inges, 16, 
118, peaches, 130, petroleum, 202, 
217, petroleum wells at Summer- 
land (ill), 223, poultry industry, 
98, relief map (ill ), 240, lice, 53, 
tanbark, 248, vegetable industry, 
113, water power, 212, 213, wheat, 
34,47 

California redwood, 242 
Camels, 541, 547, 690 
Camphor tree, 247 

Canada, 17, agriculture m the east, 

362, Alaska and (map), 358, cli- 
matic limitations, 359, coal and 
iron, 367, lomnieicial complement 
of the United Slates, 369, evtension 
of (he United vStates, 359, forests, 

363, liouis of daily sunshine iii 
June (ni,ip), 361, immigration be- 
fore tile world war, 169, manu- 
factiirnig, 363, maple sugar, 150,151, 
mineral resources, 367, tianspoita- 
lion, 368, western gram country, 
365; wheat, 34, wheat belt location 
(map), 635, wheat exportation, 44, 
wheat-growing possibilities, 361 
(map), 366; wheat pioductiiin, 48, 
vvlic.it regions in the west, 41 

Canadian National railroad, 352, 363, 
368 

Canadian Pacific railroad, 352, 363 
Canal Zone, 390 

Canals, Chekiang (map), 556, rail- 
roads versus, 349 
Canary Islands 665 
Cane sugar, 139, climate requiie- 
ments and distiibution, 139, culti- 
vation, methods, 140, production 
(diagrs.), 143, '387, products, 142 
Canned foods, 134 

Canning industry, 114, 134, extent, 
136, food factory (ill ), 135, meat, 
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81, milk, 86, possibihticb of in- 
crease, 137 
Cape Colony, 611 
Cape to Cairo railway, 608 
Cape Town, 611, 614 
Capital, 166, Europe compared with 
the United States, 441 
Carabao Sec Water buffalo 
Caravans, 14 
Carbohydrates, 99, 650 
Carbon, 182 
Carborundum, 318 
Cardiff, 681 

Caribbean lands, 380, liananas, 385, 
trade and routes, 389 
Carobs, 517, 543 

Carolinas, cotton district, 260, wheat, 
30 

Carpathian Mountains, 488, 490 
Carpets, 271 
Carriage industry, 296 
Carrots, 139 
Carving, 308 
Cars, railway, 301 
Cascade mountains, forests, 242 
Caspian Sea, 509, 534, 551 
Cassava, 650 
Catalonia, 520 
Catcipillar wheels (ill ), 634 
Cattle, Africa, 609, Africa long- 
horned (ill), 60S, on and lands 
with some iriigation, 73, beef cattle, 
number in the United States (map), 
74, beef cattle and milk breeds, 86, 
daily tattle in the United States 
(map), 89, diseases, 72, distribu- 
tion, 69, Europe, 426, improve- 
ment of tlic industiy, 71, India, 
581, migration, 7l, 72, numbers m 
the United States (diagr ), 73, 1’lala 
countries, 401, ranches, 71, latios 
to land and to po]nilalion (diagi ) 
65, South Afiica, 610, Southern 
states, 77, United States, ratio to 
land (map), 70, United Slates, 
ratio to population (map), 71, 
world distribution (diagr ), 579, 
world distiibution (map), 583 
Cattletick, 79, quarantine (map), 78 
Caucasus, 509, 536 
Cayuses, 95 
Ceard, 597 
Cedar, 374 
Cellulose, 274 


Cement, 177, 323, buildings, i26, 
from iron furnaces, 326, location 
of plants (map), 327, inanufaefure, 
326, price, 326, price, pioduction, 
and import (U S.) (diagr ), 323, 
rotary kiln (ill ) 324 
Cement dams, 210 
Cementation, 182 

Central America, 381, commercial 
conditions, 382, Mexico and (map), 
370, population, 383 
Cereals, 28, 20 
Cerro de Pasco, 417 
Ceylon, rice acreage (map), 581, rice 
growing, 566, tea, 585, tiee crops, 
586, viaduct connecting India and 
(ill), 586 

Charcoal non, 476 

Charleston, S C , 111, 238, 247, 3S0 
Chattanooga, Tcnn , 236 
Cheese, 86, 88, Canadian, 362, Dutch, 
472, Italian, 521, New Zealand, 
623, Swiss, 468, world export 
(diagr ), 471 

Chemical manufactiines, 310, Ger- 
many, 456 
Chemistry, 640 

Cherries, 171, tree, 122, tree at 
Swarlhmore college (ill ), 172 
Chesapeake Pay, 161, oysters, 160, 
peach belt, 129 

Chestnuts, 172, Corsica (ill ), 174, 
grafted trees, Franco (ill ), 618, 
orchards in Europe, 649, slopes of 
Mt Etna (ill ), 524 
Cheyenne, Wyo , 639 
Chicago, agridillural macluneiy, 292, 
295, iron indusliy, 179, 180, niii- 
climc toolsj 301, ofl-seasoii supiilius, 
113, packing plants, 81, lailway 
center, 347 

Chicago Drainage Canal, 357 
Chicago, Milwaukee, and St Paul 
railroad, 206 
Cluck peas, 517 

Chile, 413, copper, 189, 414, 415, 
nitrate, 313, 414 
Chimborazo, 418 

China, 553, 683, agriculture, 556, 
agriculture, intensive (ill ), 555, 
animals, 68, canals in Chekiang 
(map), 556, coal, 203, coal and 
iron, 572, cotton doth, 267, foreign 
trade, 576 (with chagr.) 666, m- 
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dustrial revolution, 568, 572, isola- 
tion, 555, 557, political conditions, 
573, r.ulioads, 576, iice, 562, silk 
industry, 560, transportation, 573, 
utiluation of resources, 630, wool 
in, 373 

China grass Sie Ramie 
Chine ha Islands, 414 
Chinese, in Malaya, 598 
Chinese sorghum, 64 
Chiome leathoi industry, 284 
Chrome steel, 183 
Cigars, Havana, 387 
Cinchona, 645 

Cincinnati, packing plants, 81 
Circumnavigation of the woild, 690 
Citi/enship, world, 5 
Citius fruits, 115, acreage (U S) 
(map), 117, fuUiie supply, 120; 
irrigation in Arizona (ill ), 118; 
Italy, 523, Sicily, 523 
Civilization, 4, climate and, 7, com- 
merce ami, 14 
Clams, 163 
Clay, 189, 320, 328 
Cleveland, Oliio, iron industry, 179 
Cliff-dwellers, 13 

Climate, 26, civilization and, 7, Eu- 
rope, 421, 423, influence, 7, im- 
portance, 28, inteimitlent, 10 
Clocks, 292, 308 

Clothing, 9, 254, changes, 20, evolu- 
tion, 278, fanners’, 22, 24, inanu- 
factuie (with diagr), 279, sheep 
and, 90; woolen, 269 
Clovei, 73, 84 
Clyde Riv'cr, 304, 438 
Coal, 16, 176, 642, American lom- 
iiicrce, 202, anthracite, 177, anthia- 
cite field, 195, Australasia, 626, 
bituminous, pi ice, 197, bituminous 
field, 196, bituminous field, W. V.i. 
(ill ), 198, British _ export, 438; 
brown coal and briquettes, 457; 
China, 572, dependence on, 192, 
dumping by the cur load (ill ), 347; 
England, 433, 434 (map), lields in 
the United States (map), 197, 
India, 587, influence in settlement 
of America, 194, interior fields of 
America, 200, North Pacific route 
and, 686; price and substitutes, 
206, production (U. S.) (diagr.), 
196, production by states (U. S) 


(diagr), 200; resources m America 
and otlici coimtiies, 203, Rocky 
Mountains, 201, Siksia, 486, tians- 
portation, needless, 202, United 
Ringdoni, 432, utili/ation, 203, 
woilcl's production (diagr), 133, 
vvoild’s lescrves (iliagl J, 192 
Coal dust, 201 
Coal fields, 166 

Coal mining, 193, methods, 203, 
slow growtli 111 America, 191 
Coal-tai dves, 316 

Cobosscccontcc Rivei, flow (diagr), 
213 

Cochineal, 316 
Cocoa, 400, 402 

Cocoanuts, 463, 464, 647, Ccydon, 586, 
Florida trees (ill ), 6, opening foi 
copra making (ill ), 592, Philip- 
pines, 592, Polynesia, 628 
Codfish, 158, 476, dried in Mass- 
achusetts State House, 156, tropic 
market for (ill ), 389 
Coffee, 382, Arabia, 548, Brazil, 393, 
fruiting branch (ill ), 399, import 
prices (U S) (duigr), 397, Java, 
593, world’s export (diagr ), 395 
Cohoes, N 3' , 321 

Coke, 177, 205, 224; beehive ovens 
(ill ), 204, pioci'ss of making, 179 
Cold, 16 
Cold Storage, 81 
(^llai and cuff industry, 275 
Colombia, 381, 413; tobacco, 382 
Coloiado, alfalfa, 84, apfiles, 126, 
gold production, 336, iron center, 
181, mines, 187 

Columbia River basin, 354; wheat 
txpoi L, 45 

Columbus, Ohio, 294 
Coinmcice, civilization dependent on, 
14, lack of tiansportation facilities, 
14, necessity, 14. Sec also World 
coinmcice 
Commodities, 17 
Comstock mine, 335 
Concrete, 323 
Condensed milk, 88 
Congo Basin, 602 
Congo Riv er, 604 , 

Connecticut, peaches, 129, watches 
and clocks, 308 

Connecticut Valley, peaches, 129 
Connellsville Basin, 179 
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Conservation, 17S, 222, 426, 6Si, 6SS 
Consei vatism, 206, 206 
Conslantmoplc, 50), 526 
Coolies, 566, 508, in Ceylon, 586, 
in Oiii.uia, 500 

Cooperation, IJeniiiaik, 175, fruit 
groweis m Calikjnu.i, 119 
Co|)al, 506 

Copenhagen, 475, bteaniei loiitcb 
from (map), 535 

Coppui, 186, Afrua, 608, Chile, 414, 
415, impoit of ores, 189, Katanga 
di&tnet, 603, oicuiicnce, 187, 
produLtion (U S ) (diagr ), 187 
Copin, 463, 592 
Cordage, 277 

Coik, 518, 519, Poitugal tiee (ill), 
519, S[)ain, 520 

Corn, 30, 38, 52, 168, 632, average in 
the United Slates (map), 55, 
Andean, 645; Argentina, 407, cli- 
matic requirements, 57, cowpeas 
and, in North Carolina (ill ), 103, 
m the Eastein states, 62, Europe, 
424; European belt, 490, as food, 
61, gullied hillside in Virginia (ill ), 
56, hogs and (ill), 61, improec- 
ment and extension of growing, 62, 
irrigated West and, 58, Alcditei- 
riinean lands, 513, Mexico, 372, 
new kinds, 64, planting dales 
(map), 03, produetion in the Umlcd 
States (with (diagr), 58, piodur- 
tion in the United Stales (maji), 
60, Rumania, 492, m the South, 
60, uses, 54, world’s export (diagr ) 
407, world’s pioduitlon (diagis), 
59, 62, woikl’b produUion (map), 
429 

Corn belt, 58, adjiistmenl of prodm- 
tion to tiansportalion, 59-60, ani- 
mals and, 68, corn and other piod- 
ueta, 59; emigration from, 169, 
end (diagr), 47, hay and, 83, oat 
Clop in, SO, poultry m, 98 
Corn cake, 372 
Corn clubs, 63 

Cornfield, deadened trees in (ill.), 227 
Cornwall tin mines, 595 
Corsica, chestnuts (ill ), 174 
Cossacks, 503 
Cotopaxi, 418 

Cotton, 60, 85, acreage and produc- 
tion (U, S ) (maps), 259, Brajiil, 


398, by-products, 262, central Asia, 
551, Egypt, 546, cxporl, 255, fab- 
rics, 256, impoitant districts, 260; 
improvements proli.dile, 261, India, 
582, Linds, 260, methodb of grow- 
ing, 258, Peiu, 415, linking, 258, 
plant and ils habit (with ill ), 256, 
possible United btates aiea, 257, 
production (U .S) (diagr), 261, 
production (U 8 , India, Kgy|it) 
(diagi ), 2SS, law cotton and wool, 
compaiison, 272, legions, 256, 
use, 254, world production (diagr ), 
262 

Cotton cloth, 256, 262, 1‘ngland, 435 
{ma[)), 436, Fiance, 450, loom for 
weaving (ill ), 263, Manchester, 
434, mamifacture, 262, manu- 
factme, present distribution, 265, 
population density and cotton 
iiianufactiire, 265, spinning and 
wearing, 262 

Cotton gin, 255, 436, negro commu- 
nitygm (ill ), 257 

Cotton manufactures, 603, hales 
taken by northern and by southern 
mills (diagi ), 268, exports (diagi ), 
440, India, 587, Japan, 571, Po- 
land, 487, Southern, 267; Spintiies 
m the woild (diagr), 436, \alue 
(US) (diagi ), 206, various sec- 
tions (U b ) 267 
Colton-picking machine, 261 
Cotton seed, 262 
Collon-sccd meal, 202 
Cotton-seed oil, 90, 202, 402 
Cowboys, 70 
Cowpeas, 103 

Cows, 86, 17), 472; dairy rows m the 
United Mates (map), 87, milk per 
cow (diagr), 86 
Cuulles, wheat, 36 
Cream, 86 
Crimea, 509, 517 
Cripple Creek, Colo , 336 
Croats, 497 
Crop failuie, 19, 657 
Crops, double cropping, 632; money 
crop and supply crop, 25 
Crucible process of steel making, 182 
Crystalline substances, 318 
Cuba, 140, exports, 386, sugai, 140, 
141, 142, 143 
Cucumbers, 111 
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Cultivators, 59 
Currants, dried, 446, 525 
Cyanamid, 313 
Cypress, 238 
Cyprus, 517 
Czar of Russia, 506 
Czedio-Slovakia, 478, 479, 488, 492, 
trade and prosperity, 491 

Dairy industry, 87, Canada, 362, 
diaracteiistics and location, 86, 
dairy cattle in the United States 
(map), 89, Denmark, 471, farm 
buildings (ill), 25, Finland, 481, 
Holland, 471, New Zealand, 623 
Dairy products, 85, exports, 88 
Dakotas, liax, 277, wheat, 31, 34 
Dalmatia, 498 
Damascus, 549 
Dams, 210 

Danube Basin, 479, 488, 499 
Danube River, 493, 528, 529, Com- 
merce, 191 , ports, 492, 494 
Danubian Federation, 495 
Danzig, 487 

Date palm m Arizona (ill), 121 
Date trees, 541 

Dates, 114, 121, 548, 550, California 
and Arizona, 121 
Dawes Plan, 698 
Death Valley, 313 

Debts, inteinational, 698, n.itional, 
702 

Delaware, growing season (diagr ), 
125, peach belt, 129 
Delawaie River, 304 
Deinociacy in Switzerland, 469 
Denmark, 470, butlei, 472, dairying, 
471, poultry faimmg, 473 
Density of population, 661 
Denver, Colo , 167 

Department stores, advertising and 
the newspapers, 701 
Deserts, “after man the desert,” 
654, industries. South Ameriia, 
413, Old world, 537, vegetation at 
edge (with ill.), 538 
Despotism, 501 

Detroit, Mich , automobile industry, 
297, tonnage, 345 
Dhurra, 548 
Diamantina, 614 

Diamonds, Ilrazjl, 613, South Africa, 
612 


Diaz, Porfirio, 378 

Diesel engines, 213, 221, 457 

Digging machine (ill.), 634 

Discoveries, 4 

Ditching machine (ill), 634 

Dogs, 95, Saxony, 457 (ill ), 458 

Doldrums, 601 

Dom Pedro d.im (ill ), 120 

Domestic epoch, 21 

Domestication of new plants, 645 

Doniiniia, 388 

Donkeys, 514, 541, 547, Portuguese 
oil peddler and (ill ), 512 
Doncs, 158 

Douglas hr, 239-240, 242 
Dram tile, 328 
Dried beef, 406 

Dried fruits, distribution of the in- 
dustry, 133, domestic epoch, 132; 
modern epoch, 133 
Drought, Austialia, 617 
Dry docks, Brooklyn (ill ), 306 
Duluth, JMinii , 180, 347 
Durango, Mex , 185 
Duiham, N C , ISS 
Durum wheat, 49 
Dutch Fast Indies, 589, 503, 657 
Dyes, 206, 456, 457, American in- 
dustry, 317, coal-tar, 310 
DycstulTs, 316, Ucriiiany, 317 
Dynamite, 318 

Isarth, 3, few parts good, 4 

Isasc of living, 170 

East India Co , 439 

least Indies, lubber growing, 288, 290 

East Eivcipool, Ohio, 328, 329 

East Prussia, 488 

E.ist St. Louis, 190 

Eastern Shore, 111 

Ebro Rivei, 529 

Economic independente, failure, 453 
Ecuador, 413, cacao, 416, conditions, 
418; shore plain, 410 
Edam cheese, 472 
Edmonton, 368 

Education, Germany, 455, 456, tech- 
mcal, 460, 707 
Eggplants, 111 

Eggs, 97, 98, 473, 481, China, 557 
Egypt, 14, 104, cotton industry, 546; 
description, 545, lifting water (ill), 
547 

Egyptian cotton, 260 
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Elba, 181 

Elbe Kner, 408, 404, 530, valley, 531 
Elcitru (iirrenl, lonhumpUon by 
co'antrios (rhagi ), 208 
ElcctiK fuinace, 3i8 
FU'vtric motors, 301 
Electric- steel, 183 
Electiicity, 16, 186 
Electio-chcmistry, 318 
I'.lepbants, 007 

Elexators, giain, Canada ftonticr 
(ill ), 366 
Emigration, 175 

England, 179, cattle and sheep, 427, 
430, coal holds, 433, 4?4 (map), 
cotton and woolen industry loca- 
tion (map), 435, Gorman indemnity 
and, 700, non, 433, manufactures, 
432, textilcfa, 434 
Engines, 301 

Environment, changing, 3, 17, nar- 
row coniines, 3, nomad's morality 
as influenced b\, 539-540, unfavor- 
able, 12, world environment and 
trade, 5 

Erie, Lake, grape industrj near, 114, 
115, poll works (til ), 343 
Erie Canal, 41, 124, 312, rebuilding, 
318 

Erosion, 618, 654, Califoiiiia pasture 
(ill), 72, Great I’iains, 71, piexen- 
tion by teriaco in plowed Iields 
Oil), 641, Shansi, China (ill), 
652, Spain (ill ), 514, Viiginia hill- 
.side ruined while in corn (ill ), 56 
Eskimos, 12, houses, 15 
Ebjiarto, 250 
Essen, 164 

Kbtiionia, 482, oil shale, 481 
Etna, Ml , chestnut trees and cloxcr 
on the slopes (ill ), 524, vineyauls 
(ill ), 523 

Eucalyptus, 247, 624 
Euphiates River, 4, 11, headwaters, 
549 

Eurasia (map), 554 
Eureka, Cal , 243 

Europe, agriculture, 423, 424, beet 
sugar production, 149, cattle, 426, 
climate, 421, corn bell, 490, ex- 
press service, 536; hay acreage 
(map), 444, heavy traflic routes, 
532, unproved industrial basis 
after tlie war, 704; labor and 


manufactures 424, nation making, 
478, new countries, comparison 
(diagi ), 480, new countries, ciops 
(diagr), 490, new countries, land 
distiibution (diagr ), 482, northern 
waterway, 530, oats (map), 131, 
population density, 175, potato 
acreage (map), 454, railways and 
waterways, 534, rainfall (ma|i), 
422, rye before the war (map), 506, 
sheep (map), 425, southern walei- 
wav, 529, swme, number (map), 
455, trade and routes, 527, 528 
(map), tiade conditions, 425, 
tlnited Stales compared with, 421, 
United States of Europe, 495, 
waterwa)s of the German plain 
(map), 531, western Europe (map), 
420, wheat and flour imports 
(diagi ) 427, wheat production 
(map), 430, wheat yield, 43 
Evansville, Ind , 236, 249 
Everglades, 140 
Exchange, foreign, 707 
Expansion of industry, 629 
Explosives, 318 

Factory system, 430, 433 
Fairbanks, Alas , 100 
Falkland Islands, 408, 667 
Eall River, Mass , 206 
Fallowing, 640 

Famines, 057, Orient, 566, Russia, 
506, woild trade pu'vents, 19 
Farming, 21, domestic epoch, 21; 
coinmeicial epoch, 22, modern 
dairy farm (ill), 25 Scr alio 
Agriculture 

F’arins, abandoned, 168 
Fats, 86, 316, vegetable, 464 
Feldsiiai, 311 
Felt, 269, 271 
Fence, German (ill ), 462 
Fertility, 314 

Fertilizei industry, 310, location, 314 
Fcrtili-sers, 70, 81, 310; experiment 
showmg value (ill), 315, lish, 161, 
future, 314, guano, 414, from 
phosphate rock, 188 
Fibers, 254, plant stalk, 275 
Figs, 114, 121, 516, insect fertilua- 
lion, 122 

Finance, government control, 702 
Finger Lakes, 114 
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Finland, 479, lumbci and agriculture, 
481, prospects, 481 
Fire at (leoigi.i bawmill (.ill ), 243 
Fireaimb, 307 

Fish, ISO, 171, 005, (xtciibioii of 
supplv, 161, as fcililiacis, 161, 
Newfoundl.uid and J.ahiadui, 36() 
Fish ciiltme, 164 

Fishciies, 156, location, ISO, Nmwav, 
475, No\,i Suitia, 360, pioduits 
(U S ) by stales (di.igrl, 159, 
world fishciv pioduitb (diagi ), 
570 

Fishing banks, 1 57 

Fishing giounils oil New Isngkind, 
No\.i Si otia, and Newfoundland 
(map), 157 
FlathoaK, 191 _ 

Fla':, 275, 437, cultn.ition (map), 
276, lange of the plant, 276 
Fki’c stiaw, 277 
Flaxseed indiistiy, 276 
Florida, rane sugai, 140, cattle lais- 
iiig, 77, till us fruits, 120, cypiess, 
238, giapefrint, 119, uiangts, 116, 
phosphate, 311, sponge (ulture 
(ill), 163, tobacco glowing under 
shade (ill ), 154, tomato licld (ill ), 
100, liiuk industry, 111 
Flom, 40, wheal and wheal (lour 
exports (diagi ), 46 
Flying, 3 
Fog, 158 

Food, 5, 066, 'canned, 134, (.inning 
huUnv (ill), 1,35, elements, 29, 
free, 171; Gcimany, 460, 462, meal 
and Vegetables, 65, s tallies to- 
day, 19, values, 65, vegetal lies, 
value, 99; Woild W.tt supply, 695 
Foot and mouth disease, 72 
Ford Motor Co., 298, 299 (ill), 70S, 
706 

Foreign evdiangc, 707 
Foreign investment, 703 
Foreign trade, Eurojican competition, 
706; sue of country and, 666, varia- 
tions of poits (diagi.), 681 
Forest fires, 245, deseit on Mt 
'Tabor, Vt (ill), 247, Rainier Na- 
tional Forest (rll ), 242 
Forest industries, 226 
Forest Service, 245 
Forestry, 244, Cluna, bamboo grove 
(ilk), 563, Europe, 424; Germany, 


456, papoi industry and, 252; 
S\\ itzerkind, 467 

Foiests, Aigeiitina, 108, Austi.ilia, 
624, Canada, 363, di'tuulum in 
Amciua, 227, food suppl} from, 
654, hardwood, 236, Jilexico, 3/2, 
Noitlr America, ii.dui.il legiuns 
(map), 232, oiigmal and present 
aie.is (U S ) (nuip with diagrs ) 
229, Plnlpipincs, 5139, ]ioli( > of the 
United Slates, 211, ugiims of the 
United Slates, 230, Rot kv Moun- 
t.ains, 239, Siandin.iMin penin- 
sula, 475, southern pine, 237, 
tio|ju.il finest in southein Mexico 
(ill), 373; tropics, 656, United 
Kingdom, 431) 

Foiges, 177, 179 

Foimosa, 559 

Foil Rojal, Va , 96 

Foil Siott, Kan , 150 

Foil Willkim (Lake Supeiioi), 348 

Fowls, 97 

box f.irming in Canada, 362 
France, 443, agnciiltuie, 4*13, Ger- 
man rndcmmty .ind, 700, nranu- 
factiires, 447, nuts ,ind wheat (ill ), 
17.3, textiles, 419, wateiways (map), 
451, wine-gruwing, 411, 145 (map) 
Free goods, 171, 172 (ill ) 

Flee kind, 168 

]''recdom of the sea, 668, 670 
l-reight for ocean vessels, 670, 671 
Fresno, Cal , 115, 134 
Frontier, 167, one-crop sjslem ol 
agric iikinc, 41 
Frontiersman, 15 

Frost, 10, 138, corn .uid, 57, frostless 
jieiiod m hlaiyland curd Uelawtuu 
(dt.igr ), 125, oranges and, 116, 

, tobacco and, 151 
Frost drainage, 125 
Fruit industry, 114, Austialia, 623, 
drjjing fruits (ill ), 132, possibilities 
of increase, 137, South Africa, 611, 
tree pests, 130 

Fruits, 114, preserving at home, 
133 

Fuel, 203 
Fungus, 130 

Furniture mamifacturc, 249 
Fur seal fishing, 162 
Furs, 287, Canada, 369; hats and, 
271 
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Ckihcid, Wo 
GaUcston, 15, 350 
Gambia, 005 

Gangiis Vallo>, 578, 581, 582, 581 
GaKlin \ LHrt'dlilfs, 100 
G.irdcns, 171 

Gaiy, Ind , 179, steel plant, 180 
Gas, 201, 205, natuial, 121 
(jas hy-piiidiRts, 205 
Gas City, Ind , 350 
Gas wiKino'', 204 
Gas wcdls, 222 
Gasoline, 16 
Gasoline tiiKineb, 220 
Genes a, 468 

Georgia, (.otton land, 260, Icililizei 
indiistiy, 314, peach iiidustry, 120, 
nee, S3, sawmill slab fiie (ill), 243 
German indemnity, 698, dangers, 
702, 703, 1‘rencli and English at- 
titudes, 7(X) 

Geiman maik, 701 
Germans, 660 

Germany, 453, 470, barley, 458, 
coal, 457, coke, coal-tar by-prod- 
ucts, etc , 206, competition with, 
700, 701; dyestuffs, 317, fenee of 
forest thinnings (ill ), 462, food 
supply, 460, 462; future, 453, 465, 
iron and steel, 464, miinut.ictures, 
460; niildary strength, 4SS, pot.isli, 
311, potato flour. Kill, polatoes, 
458, potatoes, e\poit, 104, potatoes, 
102, resomces, 454, rye, 458, 
scientific iigriLultuie, 457, seientilic 
development of materials and men, 
454, steamer lines, 673, vanous 
industries, 465, wheal, 458, wine 
growing, 460, World War and, 453 
Gibbonsville, Icla , 331 
Glasgow, 438, 682 
Glass, 328; manufaetcue, 329 
Glassboio, N. J , 329 
Gloucester, Mass , 156; fishing in- 
dustry, 158 

Gloverscille, N Y.. 286 
Gloves, 286, Germany, 465 
Gluten, 49, 51, S3, 60 
Goat skins, 282, 284 
Goats, 86, Angora, 526, Granada (ill ), 
513, India, 581, nomads and, 540- 
541; Spam, 514 
Goat’s hair, 273 

Gold, 332, Alaska, 170, 336, 683, 


Australia, 625, Califoinia iirodiic- 
tion (with diagi ), 335, t'anadi.in 
Xlonciike pioduction (diagi ), 35 5, 
coming, 338, disioceiv in Cali- 
foinia and Alaska, 170, 683, fulme 
of pioduction, 337, goods and, 698, 
mining pioeesses, 3 54, prodiution 
III Unileil Stales and principal 
stales (ditigr ), 331, South Africa, 
612, iimeitainty of puidiutioii, 
334, woild production and leading 
countiios (diagr ), 336 
Gold coast, 604 

Good Hope route, 690, 693 (nmp) 
Goods, 698; six classes, 5 
Grab buckets (ill ), 348 
Gram, 648, German}, 458, thrasliing 
rn Russia (ill ), 508 
Grain elevators, Canada frontier (ill ), 
366 

Gran Giiaco, 40S 

Granada, eroded land (ill ), 514, 
goats wailing to be milkecl (ill ), 
513 

Grand Banks of Newfoundland, 158, 
360, 677, 679 

Grand Rapiiis, Mich , 249 
Granite, 321 

Grape industry m America, 114 
Grapefruil, 115, 389, Idoiida, 119 
Gr.ipcs, 11 1, 516, America vaiiotics, 
114, Italy, 522 

Grass, 13, 25, animal food, 82, cattle 
and, 69; for hoises, 95, sheep and, 
92 

Grasslands, Brazil, 397 
Grease, 81 
Great Basin, 34 
Gieut tiu'lc line, 675, 686 
Great Lakes, 339, 341, cities, 347, 
graiie industry near, 111, influence 
in making loutes, 341, iron industry 
and, 179, lumber district, 233, 
peach belts, 128, ports, 343; mutes 
to and from, 349, shipbuilding, 
304, tiaffic of the legion, 345, 
waterways near (map), 530, wheat 
exportation, 44, 45 

Great Northern Railroad, 352, Puget 
Sound teiminal (ill ), 687 
Gieat Plains, 231, 352, Canadian 
extension, 359, cattle, 70; hay, 82 
Great Valley of California, 217 
Great Valley of Virginia, 124 
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Greece, 497, 512, description, 525 
Greeks, 525 

Greytown to Liverpool, 676 
Grist mills, 209, 210 (ill ) 

Growing season, average length m 
the United States (map), 110, 
Maryland and Delaware (diagi }, 
125 

Guaeho, 404 
Guanajuato, 377 
Guano, 414 
Guatemala, 383 
Guayaquil, 416, 418 
Guayule, 290, 597 
Guiaiias, 3S0, 383, 390 
Gulf coast, petroleum, 217, iiee, 53, 
truck industry, 113 
Gulf of Mexico, ports, 351 
Gulf States, wheat, 30 
Gulf Stream, 423, 677 
Gulfpoit, Miss , 238 
Gum trees, 238 
Gums, 596, 625 
Gunny sack, 584, 587 
Gunpowder, 318 

Haddock, 158 
Hair, 269 
Huireloth, 403 
Haiti, 383 

Hainbuig, 439, 494, 530, 682, harbor 
(map), 532 

Hambuig-American Steamship Go , 
673 

Hango, 482 

Hankow, 572 

Hardwaic, 307 

Hardwood forests, 236 

Hares in Belgium and France, 446 

Harput, 549 

Hartford, Conn., 301, 307 
Harz Mountains, 454, 458 
Harvester and tliresher combined, 38 
Harvesting, 234, 235, machinery for 
(with ill ), 38 
Hats, 269, 271, 446 
Hatteras, Cape, 677 
Havana, tobacco, 387 
Haverhill, Mass , 285 
Hawaii, 683, 686, algaroba, 653, 
sugar, 140, 141, 143, 144, sugar 
production, 142, sugar traffic, 689 
Hay, 25, alfalfa, 73, animal industnes 
and, 82; commerce in, 84, distribu- 


tion of production 82, European 
acreage (map), 414, iirigated sec- 
tions, 84, New England, 85 
Hazleton, I’a , 203 
Health 111 California, 170 
Ileja/, 548 

Hemlock, 233, 283, bark for tanning, 
248 

Ilemj), 277, 591 

Ilenequm, 376 

Hens, 97 

Heredity, 644 

Hcuiiig, 160, 161, 171, 476 

Herzegovina, 498 

Hevea, 587, 598 

Hewlett ore iinloader (ill ), 348 

Ilickorv, 296 

Hides, 70, 80, 282 

Himal.iyas, 585 

Hindoos, 65 

Hog cholera, 68 

Hog Island ship yard (ill ), 305 

Hogs, 67, 68, 173, corn and (ill ), 61. 

Sec also Swiiie 
Ilokuslui, 66 

Holland, 432, 470, 643, agriculture 
and dairying, 471, foieign tiade, 
473 

Holyoke, Mass , 251 
Honey, 139 
Hongkong, 686 
Hood Rivei Valley, 126 
Horses, 14, American industry, 95, 
Aiahian, 548, distribution of the in- 
dustiy, 95, France, 414, Plata 
count! les, 403; zebras, cross with, 
607-008 

Houses, ijrimitivc, 15, sod house (ill ), 
16, underground, bjiain (ill ), 516 
Huddersfield, 437 

Hudson Bay, 677, wheal outlet, 45 
Hudson Bay Route, 368 
Hudson River, brickmaking m the 
valley, 321 

Hudson’s Bay Co , 369 
Humboldt, Cal , 243 
Humid lands, 665 
Himgary, 479, 488, 489 
Huron River Basin (map), 212 
Hydro-electnc power, Ontario, 363 

Iberian peninsula, 512, production 
centers (map), 521 
Icebergs, 677 
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Idaho, iippUs, 126 

I^arot \ illiigc with terraces (ill ), 590 
Illinois, coal fields, 200, corn im- 
provement, 61, wheat, 52 
llhiminatini' oil, 22 1 
Inimigiant trallu, 679, 681 
Immigration, 663 
Imperial valley, 122, alfalfa, 84 
Incubators, 97 
Indemnity, (!crman, 698 
India, 19, SS3, animals, 581; Ilritish 
India, 579, cotton, 254, 582, cotton 
mills, 587, famine, 19, govcinraent, 
587-588, giain, iaorghum, and 
pearl millet acreage (map), 580, 
manufactures, 587, population and 
rainfall, 578, rice, 584, rice acreage 
(map), 581, wheat, 581 
Indian ponies, 95 

Indiana, coal fields, 200, limestone, 
323 

Indians, 14 
Inthgo, 317, 640 
Indo-China, 578 
Industrial alcohol, 142 
Industrial revolution, 264, China, 
572, m the Orient, 568 
Industry, differences, m development 
among peo[)les, 661 , expansion, 629 
Inflation, 7(X) 

Inland wateiways, 339 
Insect pests, 130, 153, 374 
Intensive-extensive agriculture (ill), 
103 

Interchangeable parts, 308 
Interior regions, 16 
Internal comliustion engines, 221 
Intciuational Harvester Co, 292 
International trade, 698, 701, 703, 
Anieuca and, new iieriod, 707 
Inventions, 4, 433, 456 
Iodine, 414 

Iowa, 168; coinfielcl and hogs (ill.)) 61, 
crops (diagr), 47, hogs and sheep, 
67, sweet potatoes, 105; wheat, 32 
Iquique, 415 
Iquitos, 400, 419 
Iraq, 550 

Ireland, 204, agriculture, 431 
Irish bacon, 428 

Iron, 16, 176, American making, 177, 
China, 572, England, 433, future 
of the industry, 185, Germany, 464, 
Nova Scotia industry, 363; pig 


iron manufacture (diagr), 21, 
Sweden, 476, United Kingdom, 
432, world commerce, 184, as a 
world mcliistry, 183 
Iron ore, 176, Canada, 367, electric 
smelting, 186, mixing, 181, produc- 
tion (U S ) (diagr ), 180, woild 
production (diagr ), 184 
Irrigation, 12, acieage of irrigated 
land (map), 77, apple tiecs (ill), 
127, Aubtiaha, 623, cattle in- 
dustry and, 73, foot-wheel m Japan 
(ill), 571, hay in irrigated regions, 
84, India, 582, Manchuria (ill ), 564, 
oranges m California, 118 
Isle of Pines, 388 
Italian lakes, 520 

Italy, 479, 512, agiiculture (with ill ), 
522, description, 520, manufactures 
(with ill ), 522, 525 
Ivory carving, 308 

Jacksonville, Fla 247 
Jamaica, 383, banana trade, 385; 
coflee and allspice, 388, negro life 
(ill). 7 

Jamestown, Va , 152, 167 
Japan, 465, 510, 686, anunal poverty, 
66, 567, competition, 707, cotton 
mduslrv, 571, development of 
resources, 630, foreign trade, 576; 
industrial revolution, 568, iron 
industry, 184, iriigation by foot- 
wheel (ill), 571, isolation, 555, 
ports, 683, rice, 562, silk industry, 
560, lea, 559, 560, wool, 272 
Jam, 625 

Java, 140, 141, 657, 658; coOee and 
sugar, 593, rice glowing, 566, sugar 
140, 141, 143, 593 
Jewell y, 307, Ciermaiiy, 461 
Johanncsbuig, 612 
Johnstown, N. Y , 286 
Jugo-Slavia, 488, 496, 499 
Jujuy, 415 
Jute, 278, 584, 587 

Kabylia, 543, olive-covered hill (ill ), 
541 

Kaffir corn, 64 
Kalahari Desert, 601, 603 
Kamerun, 115 
Kano, 606 

Kansas, wheat, 31, 34, wheat acreage 
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abandoned in 2 coiuitiics (di.igis.), 
42, whc.it pioducUun, 44- 
Kans.ib City, SSb, iihc.it ti.idc, 3S1 
Kaiis.ib-Oklahom .1 nil iicld, 217 
K.u)lm, 328, 329 
K.un, 62 S 
Kashg.ii, 55 1 
K.it.ing.i, 603 
Kauri, 625 
Kelp, ?12 

KentiicLi, 152, 153, ro.il held, 198, 
hoiso industiy, 95, tob.ieu), 154 
Keii\.i Colniij', ()()6 
Keokuk dam, 211 
Kerosene, 211, 224 
Kli.iihov, 507 
Kiln, rotaiy, 324 (ill ), 32S 
Kimbeilev, 614 
King, F 1-r , 630 
Kings, 501 
Kirghu, 14, 503 
Kitchener, Lord, 695 
Klondike, 335, 336, 354, gold piodiic- 
tion (dmgr 1, 333 
“Knock-down” funiitiirc, 249 
Koiea, 568, 569, isolation, 555 
Krupps 11 on indubtrv, 164 
Kuuls, 549 
Kyiik, 12 

Labial), 580 

Labor, 166, Europe, 424; Riiiopcan 
supply, 175, exacting dem.inrls of 
nianiifattuiing, 174, siasonal in- 
dustrial chain in cential United 
KUtes, 234 
Labradoi , 360 
Lace, 265 
Lakes, 208 
Lambs, 93, 94 

Laiiiasliiro, 3'i4, 435, cotton district, 
298 

Land, 26, abundance, 166; Euiopcan, 
17s, 424, free land of the nineteenth 
century, 168, man’s leUition to, 567, 
manufacture as related to, 167; 
two standards of utilization, 631; 
ultimate uses, CSS; United States, 
arid, semi-aiid and humid regions 
(map), 26, utilization in the United 
Stales (diagr ), 633; value to man, 5; 
western lands (U S.) where agricul- 
ture is not possible (map), 94 
Laplanders, 477 


Laid, 69 
Lathes, 300 

Latin iVmeiium couiitiics (map), 
Figmes, 209 
LaU la, 482 
Law of (lade, 660 
I.cadville, t'olo , 336 
League of Nations, 501 
Le.vthei, 282, luliiie siijiiilj, 286, 
(Icimant, 465, jiroduction (U S) 
(with di.igi ), 283 
Le.ithci maiiiihut tiles, 284 
Leb.inon, Pa , 177, 180 
I.eeds, 437 
Legumes, 107 
Lehigh Vallci', 326 
Lemlicig, 487 

Lemons, 115, Cabfninia, 119, Ilaly, 523 
Leningiad, 51, 483, 510 
Lenses, 457 
Lentils 517 
Leopoldc die, 604 
Lettuce, 107, 111 
Lexington, Kv , 95 
Liao Yang, Manclniii.i, garden (ill ), 
564 

Libau, 183 
Lilierty lioiids, 698 

LiCgc, distiihiitum of nty workers to 
village liomes (in.ap), 448 
Lignite, 200 
Lille, 450 

James, ns 

Liiiieslone, 177, building, 323 
Linen, 275, United Kingdom, 437 
i,.insced, 276 
Lithuania, 482 

Live slock, United Kingdom, 427 
See also Cattle 

Liveipool, 434, 675, 676, 677, 681, 
682 

Llama, 416, 117 (ill ) 

Lloyd’s agency, 671 
Lobsters, 163 
Locomotives, 301 
Locust (carob), 517 
Locusts, 409 
Lodz, 487, 507 
Lofoten Islands, 476 
Logging, 234, 235 

Logs, 229, 230, 236, Mexico, 374; 

northern himbei industry (ill.), 233 
London, 423, 681, 682, capital and 
export center, 440; conliol of dis- 
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tant indu'itncs, 440, cnlropot, 438, 
trade, 4W 

Long Ibland Sound, ojsteit., 100 
Loom, totloii (ill ),i04 
Lon, line, 44/", 464, lOS, 400 
Los /Viigeles, 213, 602, petiolcuni, 
217, trade, 354 

Louisiana, cane sugar, 140, lumbci 
null (ill J, 237 

Louisville, Kj , tuliacco niaiLct, 154 
Lower C.ilifoniia, 371, 680 
Lubiication, 213, 220 
Lumbei, disliictb of the United States, 
230, 1' inland, 481, foreign tiade-, 

243, manufacture, 229, 248, mar- 
kets, 236, Michigan’s recoid 
(diagr ), 231, New Biunswiek (ill.), 
output by slate? at three periods 
(diagr), 235, price increase, 229, 

244, pioduelion by districts (U. S ) 
(diagr), 234, soft wood, iclative 
puce (cliagr), 239, transpoi tation, 
243, 244 

Lumber industry, conditions for, 230, 
Louisiana mill (ill), 237, Pacific 
slope mills, 243, snow m the noi th- 
em region (ill ), 233 
Lupine, S17 
Lu.ton, 590 
Lynn, Mass , 285 
Lyons, 450 

Macaroni, 49 

McCall’s Fi'ny, 210, 241 (ill ) 
McCoimick, Cyrus, 36 
Maceio, 397 

Madicle, 374, 381 (with ill ) 

IMiidiinc tools, 300, 307, 70S 
Macliiiiery, 433 , alfalfa hai vesting 
(ill.), 84, ail and, 661, canning 
iiidustiy, 131, cotton manufucluie, 
262, lull vesting by (ill.), 38, bay 
making and, 83 j interchangeable 
pails, 295, manufactuic, 292, for 
mamifactuiing, 298, small gram 
liaivesting, 38; for tiansportation, 
301, United Kingdom, 438; wheat 
pioduction and, 36 
Madeira River, 419 
Madura, 657 

Magdalena River, 381-382 
Magdeburg, 460, 494 
Magyars, 490 
Mahogany, 374 


Maine, canning coin, 137, lislung 
indiistii, 1S8, licrimg, lOO, lumber 
mdusLi_v, 233, shipbuilding, 303, 
watei powci, 211 
Mai/,e So Coin 

AlaLiy Peninsula, 589, lubber grow- 
ing, 598, tin, 595 
Malaya, 589, lubber, 28S, 291 
Alatiaos, 400 

Mandiestoi, 4.34, clocks (map), 533 
Mancliestei, N 11,285 
Mancliu d> nasty, 573 
Manchuria, 566, 569, lifting watei 
by bancl (ill ), 564, soy beans, 
sloimg fui oil making (ill ), 568 
Manganese ore, 397 
Mangoes, 115 
Manguin teiiace (ill ), 641 
Manil.i, 590, 686 
Manila hemp, 591 
Manitoba, 367 

Manufactures, 21, 28, 663, Bohemia, 
494, ease of living in a sparsely 
settled country ancl its cflect, 170, 
England, 432, Euiope, 424, exact- 
ing demands, 174, Fiance and 
Belgium, 447, fundamentals, 166, 
167, 192, Geimany, 460, Japan, 
568, 571, land and popul.itioii as 
related to, 167, miidiiiiery foi, 298, 
PoLuid, 486, power, impQit.incc, 
192, lesouices, now, 642, Scandi- 
navian iienmsula, 477, Switzer- 
land, 468 
Manzanillo, 378 
Maple suR.li, ISO 
Maiblc, Vermont, 321 
Mamie life, 156 
Maritime peoples, 156 
Maikets, 166 
Alaiseillcfa, 418 
Maitinslnng, W. Va., 124 
Marj'land, canning mclustiy, 136, 
growing se.ison (diagi ),^125, poach 
bell, 129, tobacco injury to soil, 155 
Mass production, 701, 70'6 
Massachusetts, 630, 652, faimer’s 
life m 1786, 21; fisliiiig industry, 
158, shoes, 285 
Massena, N Y , 190 
Mast, 69 

Malahclcland, 610 
Matacli, 604 
Mate, 396, 410 
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Matto Grosso, 307 
Means, Thomas, 544 
Meat, 61, 567, Argentina trade, 406, 
canning, 81, consumption in various 
countries, 65, exportation, 81, ex- 
ports from the United btates, distri- 
bution (diagr), 432, extension of 
production, 77, fedeial inspection 
(ill ), 80, free supply, 173, future 
supply and price, 82, luxury, 65, 
packing 81 , packing industry, uOlu- 
ation of by-products, 81, price, 
rising, 66, refrigeration, 80, shipping 
and piesciving, improved methods, 
80 

Mediterranean Asiatic route, 691 
(map) 

Meditenanean climate, 424, 517, 538, 
545 

Mediterranean lands, northern, 512, 
agriculture, 513, foods, 517, people, 
resources and emigration, 516, tree 
crops, 649 

Mediterranean region, wheat, ,30 
Mediterranean Sea, 512, climatic in- 
fluence, 421, 422, tralhc, 529 
Melons, 111 
Memel, 483 
Mem|)liis, Tcnn , 236 
Mendoaa, 403 
Menhaden 161 
Mercantilism, 701 
Merino sheep, 93 (ill ), 622 
Merv, 509, SSI 
Mesopotamia, 526, 549 
Metal manufactuics (small), 307 
Metals, Andean plateau, 417, basic, 
176 

Mexico, 371, Cential Ameiica and 
(map), 370, coppei, 189, foreigners 
in, 371, forest aioa, 239, forests, 
372, future, 37S, metal mining, 378, 
petroleum, 217, 376; population 
and living, 371, rubber, 376, tiade 
routes, 377, tropical forest in the 
south (ill), 373 
Mexico City, 371 

Michigan, apple growing, 124, copper 
production, 188, lumber, 234, 
lumber record (diagr), 231, peach 
growing, 130 
Micioscopes, 308 
Migration, 662 
Milan, 520, 522 


Mildura, 623 
Militarism, 455 

Milk, SS, 171, quantity per cow 
(diagr ), 86 
Milk-chocolate, 468 
Millet, 29, India, 582 
Millmocket, Me , 252 
Millville, N J , 329 
Mineral industries, 320 
Minerals, Australia, 625, Old Woild 
desert region, 552, production 
(U S ) compared xvith crops 
(diagr ), 320, Russia, 509, Spain 
and Portugal, 520, world output 
(table), 330 

Mining, 186, Mexico, 378, science 
applied to, 643 Sec also Coal 
mining, placer mining 
Minneapolis, lloui-milhng, 46, spring 
wheat flour, 40 

Minnesota, corn pack, 137; crops 
(diagr ), 47, flax, 277, lumber, 234, 
wheat, 31, 34 
Miquelon, 360, 667 
Mississippi River, 194, 341, 3S5, 
bottoms for cotton, 260, Keokuk 
dam, 211, possibilities, 356, rate 
control service, 350 
Mississippi Vnllc)', 16, 17, 168, 169, 
175, 339, apple oichards, 125, 
lumber distrii t, 238 
Missouri, mule industiy, 96 
Mobile, Ala , 238, 248, 350 
Mocha coffee, 548 
Mohair, 273, 526, 610 
Mohammedans, 198, 502 
Moisture, diffeiences as cause of 
trade, 665 
Molasses, 142, 383 
Mohne, 111, 295 
Mollendo, 417 
Money crops, 25; wheat, 41 
Mongolians, SSS 
Monsoon climate, 553 
Montana, alfalfa cutting (ill ), 83; 
apples. 126, coal seam (ill), 201, 
copper and lertiliaer, 188, copper 
mine, 187 

Montenegro, 497, 498, 500 
Montevideo, 409, 410 
Montreal, 365, 368, 677 
Montserrat, 388 
Moonshineis, 56 
Morocco, 543, 544 
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Moscow, 482, 50^, 507, S34 
Mo&clle River, 460 
Mosul oil lieldb, 550 
Motor cars See Automobiles 
Motors, 301 

Mountainous countries, 664 
Miuhnls Caves, Scotland, 332 
Mulbeiry tiee, 560 

Mules, 96, 382, 511, American m- 
dustiy, 96 
Mimcie, Ind , 330 
Munitions, 69S, 706 
Murman toast, 482 
Muscle Shoals, 313, 356 
Muskogee, Okla , oil pool (ill ), 221 
Multon, 90, 95, 430, 621, 622 
Myrobolans, 283 

Nantucket, Mass , 162 
Naphtha. 224 
Napoleon, 510, 701 
National forests, 245, 246 (map) 
Natural gas, 221, waste, 222 
Natural protection, 13 
Naval stores, 247 
Nebraska, 168, wheat, 31, 34 
Negroes in the West Indies, 383 
Nelson River, 368 

Netherlands, 470 See also Holland 
Nevada, porphyry ores, 186, 187, 
189 

New Bedford, Mass , 162 
NewBcine, N C, 111, 238 
New Brunswick, 364 
New Caledonia, 628 
New England, 663, agiuulturc, 651, 
canning industry, 136-137; cotton 
manufacture, 206, dairy industry, 
88, fishing industry, 158, hay crop, 
85, lumbei distiict, 231, peaches, 
129, quarrjmg, 321, rum, 142, 
sheep industry, 95, shoe manufac- 
ture, 285, small metal manufac- 
tures, 307, trade, 667 
New Elampshire, maple sugar, 151 
New Haven, Conn, 301 
New London, Conn , 162 
New Mevico, forest area, 239, New 
Mexico, hogs and sheep, 67 
New Orleans, 45, 152, 194, 350, cy- 
press, 238, trans-shipment trade, 
677 

New South Wales, 619 

New York (City), clothing manu- 


facture, 279, port, 682, shipbuilding 
304, Irans-sliipment trade, 677, 
wheat exportation, 47 
New Yotk (State), apple growing, 
121, canning industry, 136, dairy 
industry, 87, 88 
New York to Liverpool, 675 
New Zealand, agiiciiltiiial resources, 
022, dairy industry, 88, 90, dairy 
products, 623, lumber, 625, sheep 
and mutton, 621 
Newcastle, N, S W (ill), 625 
Newcastle on Tyne, 438 
Newfoundland, 360, 676, forests, 365 
Ncwfoimdland coast, 158, 675 
Newspaper, 252, 253 
Niagaia Falls, 46, 313, 318, aluminum 
plant, 190, apple industry near, 
363, water power, 211 
Niagara Rivei, 208 
Nickel steel, 183 
Nicotine, 152 
Niger River, 606 
Nigeria, 606 

Nile, 11, 545, delta surrounded by 
desert (map), 545 
Nilgiii hills, 585 
Ninelcenth century, 4 
Nineveh, 11 
Nitrate from air, 641 
Nitrate of Soda, 312, 318, shipment 
(ill), 414 

Nitrogen, 107, 310, 312 
Nitrogenous ioods, 107 
Nodak wheat, 49 

Nomads, 13, 14, 539, life, 540, mo- 
rality, 539-540 
Nome, Alaska, 337 
Norfolk, Fla , 154 
Norfolk, Va , 111, 238 
Noilh Afiica, 544 

Noith America, fishing region of 
noith easleiii (with map), 157, 
forest regions, natural (map), 232, 
side doors, 350, trade and routes, 
339 

North Atlantic Ocean, nairowness 
(map), 676 

North Atlantic route, 675, 677, 678 
(map), 681, fuel supply, 679, 
traffic, 679 

North Carolina, cornfield with 
deadened trees (ill.), 227, forges, 
179, furniture manufacture, 249, 
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hogs and persimmons (ill ), 70, 
potatoes, tom, and towpeas (ill }, 
103 

North Dakota, crops (diagr), 47, 
sod house (ill }, 16 
North Alcdilciianean lands, S12 
Noith Panin Ocean, dislames (map), 

685, unites (mail), 681 

Noith Panlic loute, 683, coal supply, 

686, ])iosiicrts, 689, tiaflit, 688 
Noith Tempoiato /one, 635 
Noitham]iton, Pa , 324 

Northern Pacific laihoad, 352 
Nonvar, 475, iishenes, 475, iron 
smelting, 186, mtiogcn, 313 
Nova Scotia, apple mdiislty, 362, 
cQ.d, 363, 367, lishing mduslij-, 360, 
non industry, 363 
Novgoiod, 534 

Nuts, 68, 69, 172, Fraiite (ill), 173 
See also Tiee ciops 

Oak bark, 283 

Oaks, Portugal, tiee (ill ), 651, Spain 
(ill ). SIS 

Oases, 538, possession and e'fntlsion, 
539 

Oats, 50, corn belt of the United 
States, 50, Kiiiopean ac reage (map), 
431, United Kingdom, 428 
Ocean lommcue, competition, 672, 
Ocean, 668, highway of trade, 668, 
two kinds of ttalhc, 668 
Ocean fiieght tales, 672 
Oican hneis, 668, 672, 673 
Odessa, 503, 529 

Ohio, 663, pottery, 329, wheal pro- 
duction, 44 

Oluo-Indiaiu oil field, 217 
Ohio River, 194, 341, coal fields and, 
196 

Ohio Valley, iron industry, 179 
Oil See Petroleum 
Oil City, 246 
Oil seeds, 582 

Oil shale, 219; Esthonia, 484 
Oils, vegetable, 448, 582, Germany, 
462 

Oklahoma, 168; petroleum, 217, 
wheat, 31, 34 
Olean, 216 
Oleomargarine, 90 
Olive oil, 122, Tunisian, 515 
Olives, 114, 121, 514, Califoima, 122; 


Kahylia (ill), 541, Trees in Tunis 
(ill ), 653 

Omaha, rainfall (diagr ), 57 
Oman, 548 

One-trop agiiculture, 258, agiicultural 
ftonticr, 41 
One rcsouuc, 1,5, 3()0 
Onions, 139 

Ontario, d.iiiymg, 362, manufactur- 
ing, 363 

Onlaiu), Lake, giape mrlustry near, 
lit 

Open-hearth stei-l, 183 
Opossums, 173 
Opportunity, 426 

Oranges, 114, 115, 120, Cahfoinia, 
116, 118, crop in California and 
Florida (duigr ), 119, Florida, 116, 
Italy, 523, Paiaguay, 409, Valencia, 
520 

Oie unloadcr (ill ), 348 
Oregon, apples, 126, canning of bei- 
nes, 137, forests, 240, timber, 245, 
wheal, 34 

Oriental rug busuicss, 542 See also 
Rugs 

Orinoco Valley, 382 
Ostiuh farming m South Africa, 612, 
613 (ill ) 

Ottawa, 364 
( )tta\\ a Ri\ er, 364 
Oxen, 500, 517, 566, 567 
0\stei path, 136 
Oysters, loO 

O/iuks, 69, 239, ap[)le orchaids, 125, 
peathes, 129 

Jkiciho Coast, apple distiicts, 126, 
tanning iiidustiy, 137, coal, kuk of, 
202, lion industrj, 181; lumhei 
distiict, 240; salmon lisliuy, 159, 
shipyards, 304, tnule, 683, trade 
routes, 353, water iiowcr rcsoincos, 
209, wheat, 30, wheat export, 45 
Pacific Ocean, 690, corainercial new- 
ness, 683, oil wells in, 217, 223 
(ill ), routes of southern and eastern 
(map), 627 

Pack transportation, oil peddlei and 
'donkey (ill ), 512 

Packing industry, 81, mspccUon of 
meat (ill ), 80 
Paddy fields, 566 
Palestine, 5 18 
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Palm oil, 60S 
Palm pjodiuts, 606 
Palin'!, 139 

Panama (lepublK.), farmer n famiK 
and home fill J, ,381, native house 
and coin patch (ill ), 388 
Panama C'an.il, 3Sl, ,354, ,378, 389, 
419, 08,3, 688, 690, world liade and, 
690, 692 

Panama to Yohohama, 686 
Paper, 226, 250, .365, commerce in, 
253, Jap,m, 570; manufacture fiom 
wood, 251, straw foi, 252 
Paper mills, 251 
Para, 289, 398 

Para lubber tree, ,398, 400, 587 
ParalEne, 224 
Paraguay, 403, 409 
Paraguay tea, 396, 410 
Parana River, 43, 395, 397, 406, 409, 
410 

P.arana Valley, 404, 407 
Parib, industries, 450 
Paimesan cheese, 521 
Parsnips, 139 
Pasteboard, 252 

Pastures, 82, United Kingdom, 430 
Patagonia, 403, 408 
Paterson, N J , 274 
Poaches, 114, 126, 129, 171, localities 
in the United Slates, 128 
Peanuts, 461, 647 
Pears, acreage (U. S ) (map), 117 
Peas, 107, 111, 563, roots (ill ), 108, 
Wisconsin, 137 
Peat, 204, 484 
Pemba, 609 

Pemisylvania, anthracite. 195; fuel 
supplies, 222, glass industiy, 329, 
iron industiy, 179, 180, poult ly 
industiy, 98, silk mills, 274, stale 
college, experiment showing leitili- 
zer value (ill ), 315 
Pensacola, Fla , 247, 350 
Pepper, 596 
Pcrchoron horses, 444 
Pernambuco, 397, 398, 402 
Persia, 550 

Persimmons, 171, fruiting branch, 
Georgia (ill ), 649, hogs and, in 
North Carolina (ill ), 79 
Peru, 413; guano, 414, metals, 417, 
sugar and cotton, 416 
Pests on fruit trees, 130 


Petaluma, Cal , 98 
Petershuig, \'a , 155 
Petiogiad Ste Leningrad 
PcUoleum, 162 , 206, 213, Bidgaiia, 
500, by-prodiuts, 221, California, 
202, Crimea, 509, fields in Ainenca, 
216, foreign trade (U S ), 224, future 
of the industry, 217, C.ihcia, 486, 
Mcvito, 370, Mosul, 550, pool of 
crude (ill), 221, power from, 220, 
production (U. S ) (diagr ), 218, 
refilling, 222, Rumania, 492, trans- 
portation, 219, use, 214, waste in 
digging wells, 222, wells at Sum- 
mcrland. Cal (ill ), 223, world pro- 
duction (diagi ), 216, world re- 
seives, estimated, 220 
Petroha, 216 
Pforzheim, 461 
Phil , carpet industry, 271 
Philadelphia, leather industry, 284, 
locomotives, 301, machine tools, 
301, textile industry, 267, textile 
machinery, 292, 300, brick industry 
113, woolen manufacture, 270-271 
Philippines, 566, 589, 683, cocoanuts, 
592, exports (diagr ), 591, products, 
590, rubber, 593, sugar cano, 593, 
sug.ir production, 141, 142, 143, 
144, ten aces around Igarot village 
(ill ), 590, transplanting rice (ill ), 
594 

Phaniix, Aiiz , 121 
Phonographs, 705 
Phosphates, 311 
Phosphorus, 310, 314 
Phylloxera, 446 

Piedmont district, 96, 111, cotton 
manufacture, 267 

Pig iron production in the United 
Stales (diagi ), 18S 
Pilsen, 494 

Pine, 23Z, 234, southern forests, 237; 
southern foicsts and naval stores, 
247 

Pineapples, US 
Pipe lines, 219 

Pittsburgh, Pa , 166, glass mahng, 
330, iron commerce, 184, iron in- 
dustry, 179, traffic, 356 
Placer mining, 333, Gibbonsville, Ida. 
(ill), 331 

Plains and mountainous countries, 
trade, 664 
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Planing mills, 248 
Plankton, 1S6 

Plant breeding, 49, 644, wheat ex- 
periment (ill ), 48 
Plant stalk /ibers, 275 
Plants, domestication of new, 645 
Plata countries, 403, livc-stock in- 
dustries, 403, refrigeiation, 406, 
trade and routes, 410 
Platinum, 510 
Plows, 36 
Plums, 500 

Plunkett, Sii Horace, 431 
Plush, 273 
Po Rivei, 520 
Po Valley, 520, 522 
Pocahontas coal, 197 
Poland, 460, 478, 479, 484, agricul- 
ture, 485, manulactures, 486, trade, 
487 

Polish Coiridor, 488 
Polynesia, 627 
Pomelo, 115, 119 
Pony Express, 352 
Poplar, 252 

Population, agricultural machinery 
and, 293 (diagr ), 294 (with diagr ), 
density, 661, density as related to 
resouices, 629, lase of living and, 
170, rural decrease in the heart 
of the United Stales (with mail), 
169, United States, pet square 
mile (map), 310, world distribution 
(ilh), 10, 11 

Porcelain, 328, France, 448, Germany 
465 

Pork, 69, expoitalion, 81 
Poiphyiy oics, 186 
Port Aithiir (Lake Superior), 348 
Port Nelson, 368 
Portland, Me., 158 
Portland, Ore., 354 
Porto Rico, (558, agriculture, 387, 
bananas,, 386, rainfall (diagi ), 382, 
sugar production, 141, 142 
Ports, American shipping, 682, foreign 
trade variations (diagr), 681; 
North Atlantic, 681 
Portugal, 518, coik-stnppmg, 519, 
oak tiee (ill ), 651, oil transporta- 
tion by donkey (ill ), 512 
Potash, 152, 155, 311, Germany, 465, 
United States manufacture and 
resources, 312 


Potassium, 310 
Potato flour, 100 

Potatoes, 99, 138, 637, acreage m 
the United States (map). 101, cli- 
matic needs, 100, commerce, lOl, 
distribution of the mduhtry, 102, 
eastern Canada, 362, European 
acreage (map), 454, extension of 
the industry, 102, tiermany, 457, 
458, luivest m Germany (il!.), 463, 
origin and use, 100, pioduction m 
the United States (duigr ), 104, 
world's production (diagr.), 458; 
yield, 102 
Poll, 529 

Potomac Basin, 129 
Potomac River, 208 
Potosi, 417 
Pottery, 328 
Pottsvillc, Pa , 196 
Poultry, 96, Denmark, 473, distribu- 
tion, 97 

Power, 166, 192; cro=s section of a 
power unit (ill), 215, sources, 
643 

Power plants, 202, mechanical de- 
vices (ill ), 205 
Powers, European, 510 
Prague, 493, 494 
Prairie fires, 231 
Prairies, 168 
Pnbilof Islands, 162 
Price of bread, distribution in Wash- 
ington, D C (diagr ), 18 
Principe (Prince’s Island), 604 
Proctor, Vt , maible quarry (ill ), 322 
Producer gas, 204, 642 
Progress, 370 
Proloid, 29, 99, 107, 262 
Providence, R. I., 301, 307 
Prunes, 13.3 
Prussia, 453 
Puddling furnace, 182 
Puget Sound, 689, Great Noithern 
railroad terminal (ill ), 687, ports, 
354 

Puget Sound to Yokohama, 685 
Pulp wood, 250, 251, 253 
Pulse, 107, 517 

Quarantine, cattle, 73; cattle tick, 78 
(map), 79 

Quarrying, 320, Now England, 321 
QuarU sand, 329 
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Quartz vein in metamorphic rock 
(ill ), 332 
Quebec, 677 

Queliec (province), dairying, 362, 
nunufacturuig, 363 
Quebracho, 283, 408 
Queensland, 619, sugar and cotton, 
624 

Qumdana Koo, 375 
Quinine, 645 
Quito, 418 

Race differences, 660 
Railroads, 14, 16, 168, 194, 341, 343, 
benefits, 17, China, 576, trans- 
continental lines, 351, trunk lines 
(U S ) (map), 344, United States 
in 1924 (map), 27, water transporta- 
tion as a controller of rates (with 
diagr ), 349 
Railway cars, 301 

Rainfall, corn and (with diagr), 57, 
June, July and August (map), 32, 
tropics, 8, world, annual (ills ), 8, 9 
Rainier National Forest (ill ), 242 
Raisins, 133 

Raleigh, Sir Walter, 100 
Ramie, 275, 277, 278 
Rand, 612 
Rangoon, 578, 579 
Rattan, 597 

Raw materials, 166, 680 
Razor back hogs, 69 
Razors, safety, 707 
Reapers, 36 
Red cedar, 240 

Red River Valley of the North, 34, 
366, changed farming, 41, popula- 
tion maps 1870 and 1880, 40 
Red Sea, 690 
Redwood, 242 

Refrigeration, 80, 108, 164, 621, in- 
fluence in Plata countries, 406 
Refrigerator cars, 80, 108 
Refrigerator ships, 404, 405 
Reindeer, 355, 477, 503, in Alaska, 
647, herd on the Yukon (ill ), 646 
Reservoirs, 208, Dom Pedro (ill.), 
120, glacial lakes (map), 212, New 
York state, 212 
Resm, 247 

Resources, 175, 426, human needs as 
related to, 629, peoples of one 
resource, 13, Rocky Mountams, 


201, science as creator of, 638, 
trade as related to, 664, utilization, 
629, wages and, 170 
Rheims, 450 

Rhine, 460, 464, 473, 530, navigation, 
534, slopes and vineyards (ill ),461, 
valley, 531 
Rhode Island, 307 
Rhodesia, 610, 612 

Rice, 100, Asia, southeastern 579, 
charactcribticb and climate, 52, 
China and Japan, 562, distribution, 
53, Guianas, 390, India, 584, India 
and Ceylon acreage (map), 581, 
Peru, 416, Philippines, 590, jiio- 
duction in the United States (with 
map), S3, 54, transplanting (ill ), 
594, two classes, 564; world pro- 
duction (map), 565 
Rice fields, 566 
Richmond, Va , 155 
Rifles and the Balkan peoples, 500 
Riga, 483 

Rio Janeiro, 393, 397, 402 
Rivers, navigable (US) (with map), 
341 

Riviera, 520, 525 
Rochester, N Y , 46 
Rocky Mountains, apple districts, 
126, coal versus water power, 206, 
lumber district, 239, petroleum, 
217, resources, 201 
Rome, 13 
Rope, 591 
Rosario, 410 
Rotterdam, 464, 473 
Roubaiv, 450 
Rouen, 450 
Roughage, 99 

Routes, North America, 339, north 
Atlantic 675, North Pacific, 683, 
world trade, steam and sail (map), 
Figure 343 

Rubber, 287, 645, Amazon Valley, 
398, Ceylon, 586, future, 390; manu- 
facture, 289, Alexico, 376, Philip- 
pines, 593, plant distribution by 
varieties (map), 291; plantations, 
288, 597, sources, 288, synthetic, 
291, tree (with ill), 597, world 
production (diagr), 288, world’s 
import (diagr ), 289 
Rug industry, 542, 550, 551 
Ruhr, 464, 700 
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Rum, 142, ,38.1 
Rum.im<i, 179, 488, 401 
Russia, 16, 17, 46, 466, 479, 482, 
agiicultiiie, ,303, (.'onstaulinuple 
and, iOl, economic conditions lio- 
fore the u.tl, 503, I'aiiopean and 
AsKitK, ,303, famine umdUions, 10, 
506, flax: gimving, 276, 277, foreign 
trade (diagr ), 510, fntiite, 510, 
gram pmls, 320, ud.md water 
route, 534, iion mdustiy, 184; 
mineraK, ,309, lesourccs, .307, re- 
viv.d, 507, lye before tlic w.n 
(map), 506, tiiraslung floor (ill ), 
508, ti.idc, 487, wheat l.ind (with 
map), 504, Wmld Wai and, 506 
Russian Empire, 503 
Russians, 505 

Rutland, Vf , marble industry, near 
321, 322 (ill ) 

Rye, 49, acreage (U S ) in 1919 
(map), 3,3, Europe befoie the war 
(map), 506, Germany, 458 

Saar coal field, 466 
Sable Island, 677 
Sacramento River, 113 
Safety razors, 707 
Sagada Bontoc (ill ), 590 
Sago, 589 
Sahara, 601 
Saigon, 578, 579 
Sailing vessels, 19, 302 
St Johns, Newfoundland, 360 
St Lawrence River, 349, 365, 677 
St. I/mis, 96, 162, 356 
St. Iberic, isLind, 360, 667 
St Thomas, W. 1 . 389 
Salmon, 362, fisheries, 158, Paiific 
coast industry, 159 
Salt, ,312, Roland, 486 
Salt poik, 81 
Salt Rivei Valley, 122 
Salta, 415 
Samarkarsi, 551 
Sail Diego, Cal,, 354 
San Fiancisco, 3SS, 686, 689, 692 
San Joaquin River, 113 
San Joaquin Valley, 134, 3S4 
Santa Clara Valley, 133 
Santiago, Chile, 410 
Santiago, Cuba, iron ore, 177, 181 
Santos, 393, 402 
Sao Paulo, 396, 397, 398 


Sao Thome (.S! Thomas), 604 
.Saisaiiarilla, 400 
Saskatihewaii, whcit luld, ,367 
Sault Ste Mane, 318 
.Sank .Ste jAl.inc ('.in.d, 31.3, tonnage, 
toinpai.ifu e (diagi ), 3 16 
.Savann,ih,G£i,lll 2,38, 247, .3,30 
.Sawmills, 2()9. 227, 2 30, Lom-iiin.a 
mill (ill), 237, Mississipiu Rner, 
233, modern mill (ill 1, 228, slab 
file m Geoigia (ill ), 213 
Saxony, 458, diaft .immak, 457 (ill J, 

455 

Staiulmat Kill peninsula, 175, agri- 
ailtiiie, 176, elcdnc smelting of 
iron oie, 186, textiles and coal, 477 
Scenei y in S\\ it/erland, 467 
Sclienci t.idy, 302 
Schooners, 156, fishing, 158 
SchujlLill Rner, 194 
Sthuykill Valiev, 179 
Science, agmultme and, 6,34, irc,itor 
of resouucs, 638, Germanj, 455, 

456 

Scotl.iml, 92, 423 
Scranton, Pa , 196 
Sea, 136 

.Sea Isle loUon, 260 
Sea trade, ()()8 Sir alw Ocean 
Seal fisheries, 161 
Seals, 162, Labrador, 360 
Seattle, Wash,. 243, 355 
Seme Valley, 531 
Semple, E. C,, 587 
Serbia, 497 

Serbs, floats, and Slovene-s, King- 
dom of, 497 

Settlement, cle.ming of forests, 227; 
coal us lelaled to (U. S.), 194, 
trade and, 662 
Sew.ige, 164 
Sfax, ,352; wall (ill.), 539 
Shad, 160, 161 
Shale, oil from, 219 
Shamokm, Pa , 196 
Shanghai, 561, 686 

Shansi, soil preservation and destruc- 
tion (ill ), 652 
Sliantmig, 630 
Shawimgan Falls, 190 
Sheep, 67, 269, Afiica, 606, Argentina, 
622, Australia, 617, 620 (ill ), care 
on western plains, 93, England, 
427, 430; Europe, 424, 425 (map)j 



farms in (lie eastern Uni(e<! States, 
*)t, industry f.nUus in dislntmliim 
of the, d(J, merino (ill j, New 
Zeiiliiml, (i21, miniliei in Unitul 
States (map), 91, onitm and im- 
pmt.uue 91), I’al.Ljfoni.i, 108, I’l,it,i 
uiuiilries, 4(11, lalio to land and 
populalum 111 kadiiiR (.oiintiies 
(diiigi ), 404, latio to po[nihition 
(U. S ) (map), 92, value in remote 
regions, 92 
Sheep dog<, iS9,i 

Shellield, haig , 182, ciitleiy, 476 
Shdl hsh, 160 

Slieltei, 14, tropical, 7 (ill ), 9 
Shetland pon\, 427, 428 (ill ) 
Shipbuilding, 292, dining the World 
War, 804, materials and their in- 
fluente, 302, methods, 302, stand- 
ard parts, 306, United Kingdom, 
438, World Wai, 706 
Shipping, 668, ballast, 680, Hrilisli, 
438, merchant shipbuilding in the 
World War, 696 

Ships, freight for, 670, 671, idle, 672, 
liners and chai ter ships, 668, 070 
Shoddy, 270, 271 
Shoe maclunery, 286 
Shoes, 282, 284; extension of the 
industry, 286; foreign trade, 285, 
hand made, 285 
Shooks, 249 
Shore lands, 665 

Sihona, 16, 17, 508, agriculture, 508; 
cential, 553, settlement, 509; 
wheat exportation, 45, wheat pro- 
duc tioii, 43, 48 
Sibeiians, 508 

Sicily, 116, 119, oranges and lemons, 
523 

Sickles, 36 

Sierra Nevada Mountains, 240; 

water power, 212, 214 (ill ) 

Silage, 62 

Silesian coal field, 486 
Silk, 152, 273, 308, artificial, 274; 
China and Japan, 560, England, 
437, Erench industry, 449, im- 
ports of raw silk, 273, 274 (diagr), 
Italian industry, 522, manufacture, 
273, production of raw (diagr.), 561 
Silkworms, 274, 560 
Silo, 62, sweet potatoes m (ill.), 105 
Sliver, 332; futuie of production, 337; 


Mexico, 37R; production (with 
diagr), 337, uncertainty of pro- 
duction, 3.35 
SiKerwaic. 308 

Singapore, 289, 595, 596, 597, 598 

Sisal, 375, 376 

Skagway, 354 

.Skins, 282 

Skoda, 494 

.Sl.ig, .311 

Slaugliteiiiig industry, 80, 81 
Slawrj, 167, oOS 
Sialic race, 496, 497 
Slovakia, 493 
Slovenes, 497 

Small mcl.ll manufactures, 307 
Smelling, electric, 186 
Smyrna, 525 
Snow, 10 

Soap, 81, 606, 628, making, 316, Mar- 
seilles, 448 
Sohieaki, John, 496 
Social order, 4 
Sod house Olh), 16 
Soda, 310, 316, nitrate of, 312, 318 
Soda lake, 606 

Soil, 28, conservation, 654, 655, differ- 
ences as cause of trade, 664; preser- 
vation and destruction (ill ), 652 
Song birds, 458 
Sonora, 189 

Soighum, 29, 64, cane acreage m the 
United States (map), 145, sugar 
from, 149 
Soudan, 545, 606 

South, cattle, 77; corn and cotton, 
60, cotton manufactures, 267; crop- 
mortgage system, 258, lumber 
district, 237, mamifactuie and, 
175, peach district, 129, swine, 79 
South Africa, 610, aguculturc, 611; 
foreign trade, 614; fruit growing, 
611, gold anil diamonds, 012; os- 
trich farming, 612, Union of, 611 
South America, map, 392, southern 
countries, 403 • 

South Carolina, rice, 53, tea pro- 
duction, 558 

South Dakota, corn growing, 63 
South Sea Islanders, 13 
South Sea Islands, 627-628 
South Temperate zone, 635 
Southern Pacific railroad, 352 
Southern pine, 237 
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Si)y beans, Ibb SoV, stoniiK in Jlaii- 
Lhun.i for ml m.ikini; (ill i SfiK 
Spain, animals, 51S, (Usiniitimi, “ibS, 
cxpoiti, S2(), non ore, 177, 181, 
olises, 511, iinilerKround limisis 
(ill ), 510 

Sp.iniatds, 171, 518 
Sparta, 15 

Spawning, 1S7, salmon, 158 
Spetiali/alion, 701, 700 
Spei ulalion, 702 
Spites, 10, 506, 000 
Spinniiij', 202 
Spinning wheel (ill ), 22 
Sponges, 105, tiiltiire m I'lnrid.i 
watcis (ill 1, 10.5 

Spraying tiecs, 150, ajiplc oidiard in 
Viiginia (ill ), 131 
Simng wheat, 10 
Spring wheal Hour, 40 
Springfield, Mass , 507 
Spnnglieltl, Ohm, 294, 295 
Spruce, 235, 239, 251. 252 
Sqimiels, 173 
Slandard of living, 629 
Slandaidi/iation, 704, 706, small 

metal mannfiu lures, 308 
Stanley halls, 004 
Staples, 17, 19 
Star of Congo mine, 608 
Staidi, 29,99 
Stassifiiit, 312, 4()S 
Steam, 10 

Steamboats, 168, 194 
Sleamshij) lines, 438, 439, 673, Copen- 
lugcn com[iaiiy, routes, anti polls 
sinved (map), 535, Lrampb, 6()9 
(ill ), 670 ■ 

Steel, 176, Germany, 464, making, 
181 

Stockyaids, 73 
Stone, 520 

Storage of walei, 207, 208 
Straits Setllementb, 598 
Straw, paper fiom, 252 
Strawberiits, 111, 171 
Stream flow, 207, Cobosseecontee 
River (diagr ), 213 
Stieam pollution, 164 
Siibmaiines, 696 
Suez Canal, 690 
Suez route, 690 

Sugar, 139, aacage in the United 
States (map), 145, Brazil, 397, 


Cuba, 586, international trade 
(mail), in, I’erii, 115, sotiiies, 
159, Umltd Sl.dei su])plj, 112, 
woild e\pmt (di.igi ), 586, norld 
im|Mi!l (diiigi ), 150 
Sugai beet 1 , llo, aiisis twith maps), 
118, distnlmtimi of the indiislrv, 
118, Liiropean legions (map), 
117, I'l.inre, 444, (.erniaii}, 457, 
459, Meeding (ill ), 117 
Sugai lane, 159, Aiistr.ilia, 621, Hit- 
ting in Meviii) (ill ), 571, Giiianas, 
.590, J.iva, 59 5, JMevieo, 575, Phil- 
ippines, 595, produels, 112 
Siigai maples, ISl 

Stilpliiit, 187, 310, 318, rubber and, 
287, 289 

Sulphmic aeid, 511 
Sumai , 285 

Sum.itia, 589, tobacen, 595 
Siimmcrland, Cal , oil wells (ill.), 225 
Sunshine, 155, mean annual number 
of houis (U S 1 (m.ip), 128 
Superior, Lake, 177, iron ore fields, 
181, iron oies, 179 
Supply Cl ops, 25 

Susquch.inna River, concrete dam at 
McCall’s Feriy, 210, 211 (ill ). dib- 
diarge at Ibiirishiirg (diagr ), 209 
Swamp lands, 652, 654 
Swalow, 278 
Sweat simps, 278 

Sweden, 475, iron, 476, iron ore, 177, 
181 

Sweet pea lools fill ), 108 
Sweet [Kit.ttocs, 8, 105 
Swine, 67, distribution in the United 
Stales (diagr ), 67, Europe, num- 
hei (map), 455, feiundity, 68; 
gram growing and, 68, number m 
the United Stales (mail), 76, latios 
to land and to population (diagr ), 
66, Soulheui btates, 79, world dis- 
tribution (duigr ), 69 
Svvit/eil.and, 467, dairying and manu- 
factuies, 468, foiestry and agri- 
culture, 467, government, 469 
Sydney, Austiaha, 626, 628 
Syria, 548 

Syrup, ISO, maple, 151 
S/cdiuen, SS9 

Tahoi, Mt , Veimont (ill ), 247 
Tatoma, Wash , 2 43 
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T.illow, 70, RO 

T.vmUs, SR6 

'J’.impuo, S76, 377 

'I’lindna Ri\ cr, 41 

'r.inbdiU, 247, 248 

T.uif'dnyik.i, L.ike, 004 

Tank steanirrs, 219 

T.imienes, 28 1 

Tannin, 282, 108, 499 

Tanning, 282, Llicmical proces*;, 284 

Tar, 200, 22 1 

Tariiin .S|)iings, Fla , 103 

Tahajo, 406 

Tashkent, 503, 551 

Tasmania, 624 

Tea, 558, Bengal, 585, Ceylon, 585, 
woild c\porl (diagr), 584, world 
import (diagr ), 585 
Teak, 579 

Teclinic<il education, 460, 707 
Telephones, 705 

Tempeiale /sones, unused agiicul- 
tm.il resouitcs, 631 
Temperature as basis of trade, 665 
Tennessee, 152, abandoned grist mill 
(ill ), 210 

Terraces on hillside' m Appalachia 
, (ill), 57 

Texas, blaek prairio cotton district, 
260, wheat, 31, 34 
Texas fee er, 79 

Textile mdusUy, 204, 267, wcxil, 270 
Textile niachmeiy, 292, 298 
Textiles, 254, Faigland, 434, Fiance, 
449, Poland, 487 

Thief River Falls, Mum. (ill ), 233 
Thomas slag, 311 

Thieshing, 36, American outfit at 
woik (ill ), 39 

Tiek, cattle, 79, cpuuanlme (map), 78 
Tides, powci from, 212 
Tieira Cahente, 375 
Tigiis Rivei, headwaters, 549 
Timbei, 171, eoiisiimption and supply 
(U b) (diagi ), 226, Mexieo, 372, 
oiigmal ancl present foiest areas 
(U S) (map with diagis), 229, 
supply, 245 
Timbuktu, 606 

Tin, 186, Bolivia, 417, Malay Penin- 
sula, 595 

Tobacco, 139, 151, Anatolia, 526, 
Bulgaria, 499, Colombia, 382, 
commercial service, 151, Cuba, 


386, leading bells (U S ), 154, 
production m the United Stales 
(diagr), 152, soil mjuiy, 155, 
Sumatra, 595, use, iiierease, 152, 
value of crop, 153, woihl produc- 
lion (diiigi ), 153 
Tomakacv.il, 570 

Toiii.iloes, 107, 134, 137, Florida 
field (ill), 106 
Tools, 307 

'I'opogiapliy, tiiule as related to, 664 
Topolobanipo, 689 
Toronto, 365 

Ton id zone Srr Tiopics 
ToiLilla, 372 
Toys, Germany, 465 
To/eur, lo.id in (ill ), 544 
Tractors, 30, 96, 636 (ill ), 638, 639 
Tiade, cast-west xersus north-south, 
666, future emiise, 600, law ol, 060, 
North America, 339, vvoild loutcs, 
steam and sail (map), Figuic 343. 
Sir aho Commcice 

Trade balance, 707, World Wai, 696 
Trade routes See Routes 
Trade cvmcl ehm.ite, 380 
Tiade winds, 601 

Tramp slc.imcis, 669, 670, compcti- 
lioii with liners, 672, cfiy-docked 
steamer (ill ), 669 
Ti.ins- Vmle.in hue, 410 
Tians-AllaiUic lineis, 673, 677 
Ti.ins-coiUineiUal laiKcay lines, 351, 
688, tiallit, 353 

Tians-Sibeii.in railroad, 508, 500 
Tr.inspoitaLion, 11, 16,8, 339, Carib- 
bean eoiinfrics, 382, China, 573, 
Fiiioiie, northccesLciii system, 532, 
,534, ni.uliincrv fui, 3(11, truck m- 
dustiy and, 108, Woild Wai, 096 
Transvaal, 611, 612 
Tiansylvanui, 491 
Trap rock, 323 
Tiawls, 158 

Tree eiops, 6-47 , 050, Beiber and, 
543, chestnut lices, Fiance (ill ), 
648, chestnuts m Euiopc, 649 
Trees, 230, 233, tiop-yiehling, 651, 
deadened (ill), 227, foieign, intro- 
duction, 247, hardwood, 236, oaks 
m Spam protecting from erosion 
(ill ), 515 

Trenton, N J , pottery, 328 
Tribal life, 661 
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Trieste, 494 
TrinifLicl, 140, 388 
Tripoli, 144 
liopic Afiua, COl 

Tropics, civili/ialion and, 7, easy life 
of the ncgio (ill), 7, emplmess, 
656, hand agiiailtiire, 381, m.in 
and i.iinf.dl, 578, iiopiiUlion, 657, 
population, relation to noitliein 
pruspenlv, 658, pohsilnlities, 655, 
tree eiops, 654, wliite men in, 383, 
657 

Tro>, N Y,276 
'1 riu k industry, 107 
Tbefse fly, 608 
Tuckalioe (ship), 306 
Tueiiman, 410 
Tulcs, 113 
Tundra, 503 
Tungsten steel, 183 
Tunis, 544, 545, 552, desert edge 
vegetation (with ill ), 538, olive 
trees (ill ), 653, wall at Sfax, de- 
fense against nomads (ill ), 539 
Tupelo, 238 
Tuiin, 520 
Tuikcstan, 551 

Turkey, new goveinment, 526, Balkan 
w.iis against, 497, Balkans and, 
496 

Tuipentine, 247 
Turret lathes, 300 
Twine, 591 
Tyne River, 304, 438 

Uluaborg, 530 
Uiiein[)loyincnt, 702 
United Kingdom, 421; agriculture, 
430, dimalo, 426, coal and iron, 
432, foicsts and pasture, 430, 
grain growing, 428, linen and silk, 

437, live stock, 427; machinery, 

438, mineial production (duigr ), 
435, ships and shipping, 438; trade, 
438 

United States, 28, commerce, do- 
mestic and foreign, 667, double 
cropping possibilities, 632, Europe 
compared with, 421, exports and 
impoits by continents (diagr.), 697, 
improved land percentage by states 
(ibagr), 633, lands, and semi-and 
and humid (map), 26, navigable 
rivers (with map), 341; population 


distubutioii in 1810 (map), 195, 
poiiulation per sipiare mile (map), 
340, radio, ids in 1924 (map), 27, 
total trade with the world (diagr ), 
699 

United St.ites Forest Service, 245 
U b Steel coiporation, 180, 185 
Uniiersc, 3 

Universities, Uerman, 456 
Ural Moimf,ims, 503, 508, 510 
Uniguay, 403, 666, grazing and 

agiiculturc, 409 
Utah, coppei, 187, 189 
Utiiizatioii of u'sources, 629 

Valencia, 520 
Valonia, 283, 499 
Vanadium steel, 183 
Vancouver, 45, 243, 369 
Vanilla beans, 375 
Varnish, 597, 625 
Vaseline, 224 

Vegetable indiistnos, 99, Atlantic 
Plain, 111, location, 99 
Vegetables, 99, acreage of vegetables 
giown for sale (U S ) (map), 112, 
garden, 106, possibilities of in- 
creasccl production, 137 tiade in, 
107 

Veneer, 249 
Venezuela, 381, 382 
Veimonl, giamte and rpiarrying, 321, 
maple sugar, 150 
Versailles, Ticaty of, 487 
Vetch, 517 

Vitulucl between India and Ceylon 
(ilk), 586 
Vuloria, 620 
Vicuna, 4 10 
Vienna, 488, 490 
Vilna, bishop’s palace (ilk), 486 
Vineyards, Etna, Ml (ill), 523, 
Italy, 522. See aho Wme-growing 
Virginia, apple districts, 121; cattle 
jaising, 72, gullied hillside mined 
while in com (ill.), 56; house in- 
dustry, 96, tobacco, 153, 154; 
tobacco injury to sod, 155 
Virginia City, Nev , 335 
Vitamines, 99 
Volga basin, 491, 503, 506 
Volga River, 534 
Vuelta Abajo, 387 
Vulcanization, 289 
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Wages, 169-170, efTert of resources 
on, 170 

Wagon trams, 352 

Wagons, 1-t, 295, old and new 
method of making, 7(>t 
Walnuts, 172, 515 
Waltham, Mass , 292 
Waisaw, 487, 507 

Washington (state), apples 124, 126, 
canning of bernes, 137, foiesls, 240, 
wheat, 34 

Waste, of coal, 203, in lumbei in- 
dustry, 212, 211, of petroleum and 
gas, 222, utih/,ation in meat-pack- 
ing industry, 81 
Watch springs, 182 
Watches, 292, 308, 70S; Geneva, 468 
Water, lifting by foot-wheel m Japan 
(ill), 571, lifting by hand, Man- 
churia (ill), 564, lifting by rocker 
in Egypt (ill,), 547 
Water Buffalo, 581, 5S9, 594 (ill ) 
Water power, 206, 318, 643, Africa, 
608, Canada, 365, flow of streams, 
207, Italy, 520, resources (with 
diagr ), 207, icsouiccs by countries 
(diagi ), 642, use, 209 
Wdlei storage, 207, 208 
Waterbuiy, Conn , 292 
Watermelon, 506 
Waterpioof clothing, 287, 289 
Wateitown, N Y , 570 
Watoiways, 168, Belgium and France 
(map), 451, Ecu ope, northwestern, 
532, 534; Europe, value, 527, Ger- 
many, 460, improvements (U. S ), 
355, Noith Cenlial plain (U S) 
(map), 530, United States, 341 
Watei wheels, 209, 210 (ill), new in- 
ventions, 210 
Wax, 224 
Wealth, 441 
Weaving, 262 
Wcllancl Canal, 345, 349 
Wenatchee Valley, 126, apple-tree 
iriigation (ill ), 127 
West, 194, settlement, 168 
West Indies, 47, molasses and rum, 
142, slave trade and the population, 
383, sugar industry, 383 
West Virginia, Coal production (with 

ill ), m 

Westphalia, 465 
Whale oil, 162 


Wlialmg, 161 

Wheat, 17, 'Vrgentina, 407, Argenlina 
field (ill), 405, Aigcntiiie load go- 
ing to maiUet (ill ), 406, Austialiaii 
vaiieties, 49, breeding c\pciinient 
(ill ), 48, Canada, 41 , Canada, west- 
ern plain, 360, Canadian belt 
(map), 615, Canadian possibilities, 
361 (map), 306, chestnuts enm- 
paicd with, 649, droiight-icsisling 
and rust -1 esisting, 49, Durum, 49, 
Eutopean production (map), 430, 
export, 19, 20 (diagr), cxpoitiiig 
regions rnmpared, -H, expnits in 
the futuic, 47, faimeis (U, S ) 
harvesting (map), 43, as a frontier 
crop (diagi ), 44, futciie supply, 49, 
Germany, 458, great niarkcLs (U 
S ), 45, increase of ]iioduction, 
possiliilities, 639, 640, increased 
use made possible by madiinery 
38, India, SSI, Italians w Aif^cn- 
tina, 43, Italy, with \inc>aid (ill ), 
522, Kansas, acreage abandoned 
in 2 counties (diagrs ), 42, machin- 
ery and production, 30, manufac- 
ture and Lommerre in, 46, Ifcclitcr- 
rancan lands, 513, plant and it 
requirements, 30, primitive har- 
vesting (ill ), 37, piodiictinn (U 
S) in 1919 (map), 35; Rod Rivc'r 
Valley of the North, 31, 10 (mans), 
41, rainfall and (m.qi), 32, retluc- 
lion in cost of gi owing, 639, Russia 
and, 507, Siberia, 43, world pro- 
duction (ill ), 23, W'orld production 
1909-101! (diagi ), 45, yields, 
comparative, 43 S’cc nho Winter 
wheat 

Wheat belt, beginning (diagr ), 17 
WheclwiigliLs, 296 
Whisky, 56 
Whisky Rebellion, 57 
While Mountains, 151 
White pine, 233, 234; wiestern (ill ), 
241 

White race in the tropics, 383, 657, 
658 

White Sea, 532 
Wichita, ICan , 46 
Witkesbaiic, Pa,, 196 
Wflllamette-Puget Sound Valleys, 137 
Willamette Valley, 354 
William of Wred, 498 
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WilminRton, N C , 111 
Wilson Lnie, 073 
Winchester, Va , 124 
Wmdau, 483 
Wmilinills, 613 

Winc-giowinn, Australia, 623, France, 
441, 445 (map), tlcrmany, 460, 
Italy (with ill ), 522, Mediterran- 
ean lands, S16 
Wmnipei', 363, 366 
WinniiieR, L.ike, 364, 365 
WinsLon-.Salem, N C , 155 
Winter Wheat, 30, harvest dates 
(iTia]r ), 31 
Wire nails, 300 

Wisionsui, torn and peas, 137, dairy 
industiy, 88, luralrei, 231 
Women as animals (ill ), 457 
Wood, 226, 320, 654, annual per cap- 
ita consumption (diagr ), 244, 

Canada, 365, manulai tines, 248, 
Mevican tiopics, 372, soli and hard, 
classification, 236 See also Lum- 
bei , Timbei 
Wood pulp, 250 
Wciodtan'ing, 308 
WoodMorking matlnnon’, 296 
Wool, 90, 95, 269, \(istialia, 617, 
England, 427, maiuifatlunng proi- 
csb, 269, ([uahlies, 269, law ma- 
lerial, 272, raw wool imports 
(dugi ), 271, sulislUiites, 273, 
world impoil of law (diagi ), 137 
Woolen industry, 270, England, 435 
(map), 436, Fiaiuc, 450 
Woolens, 270 

Worcestei , Mass , mai bine tools, 301 , 
textile niiiclnneiy, 292, 300 
Work, love of, 555, 558 
World, citinonsliip, 5, new woild of 
modern times, 16, population dis- 
tribution (ills), 10, 11, rainfall, 
annual (ills ), 8, 9 


World commerce, 45, 629, 672, agri- 
culture and, 21, changes dining the 
last rcnliir>, 20, famine pievuitccl 
by, 19, growth (diagi ), 680, 
growth 1850-1914 (diagi ), 24, 
staple commodities, 17, United 
States, 111 post-war jicnod, 698, 
United Stalls expoits and imports 
by lontinciits (diagi ), 697, United 
States tolal (cliagr ), 699, World 
W.ir and, 695 
Woilfl highway, 668 
Woild market, 16, 17, results, 21 
WoiUl tiade 3if World commcite 
World War, 424-425, 153, 466, ctimp- 
ment, 695, food, 695, new nations 
resulting, 478, transportation, 696, 
woild (ommerce and, 695 
Worsteds, 270 
Wyoming, petroleum, 217 

Yakima Irrigation Piojei t, Trail 
Creek (ill ), 325 
Yakima Valley, 126 
Yangtze Valley, 559, 560, 561 
Y iiikee notions, 307 
Yarn, lotton, 264 
Yellow pine, 237, 239 
Yellows, 131 
Wincn, 548 
Yokoliaina, 685, 686 
YoungsUnvil, Olno, 180 
Yiiialan, 375, 376, agave, cutting 
(ill ), 375 

Yukon Rivci, 354 
Yukon Teiriton, 363 

Zambesi ICilK, 608 
Zan/abat, 609 
Zeiss glass, 157 
Zinc, 186 
Zulebra, 007 
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Leopoldi’ilk, Belg 



Milduia, Australia 

618 

E 5 

Congo 

600 

C 5 

Milluiocket, Mu 

front 

M 1 

Lesser Antilles Is 

370 

H 3 

Millville, N. J 

front 

L 3 

Lesington, Ky 

front 

I 3 

Milwaukee 

front 

FI 2 

l^ibia 

600 

C 3 

Minneapolis, hhnn 

front 

G 1 

Lille, Fianec 

420 

C 3 

Flinnesota 

front 

G 1 

Lima, 0 

front 

I 2 

Mitiuelon Is 

358 

K. 4 

Lima, Peru 

302 

C 4 

Mississi])pi R 

front 


Limon, Costa Riea 

370 

E 4 

Missouri 

front 

G 3 

Taninln, Neb 

ft out 

!■ 2 

Mobile, Ala 

front 

II 4 

Lisbon, Portugal 

420 

A 4 

Mohawk R 

front 

K 2 

Lithuania 

600 

C 1 

Mohne, 111 

front 

G 2 

Little Rook, Aik 

Jnmt 

G 4 

Mollendo, Peru 

392 

C 4 

Lis erpoul 

420 

B 2 

Mombasa, Africa 

(.00 

1) 5 

Logan, Mont. 

pont 

C 1 

Mongolia 

554 

G 3 

London 

420 

B 2 

JMontana 

ft ont 

C 1 

Long Branch, N J 

pont 

L 2 

Montevideo, Uruguay 392 

F 6 

Long Island, N Y. 

front 

L 2 

Montgomery, Ala 

front 

II 4 

Los .kngeles. Cal 

front 

B 4 

Montpelier, Vt 

front 

L 2 

Lomsi.ina 

pont 

G 5 

Monlieal 

358 

II 5 

Loinss ille, Ky 

front 

II 3 

Moiocod 

600 

A 2 

Lourenco Maiques 

600 

D 6 

Moscow, Rus 

554 

1) 2 

Lower Cahfoima 

370 

A 1 

Muncie, Incl 

front 

II 2 

Lynn, Mass 

front 

L 2 

Muiray River 

618 

I) 5 

Lyon, Fianse 

420 

C 3 

Muscle Shoals 

pent 

FT 4 




Muskogee, Okla 

pant 

F 3 

Madeira Is. ^ 

600 

A 2 




Madison, Wis 

front 

II 2 

Nantucket, Mass 

front 

L 2 

Magdeburg, Germ 

420 

D 2 

Naples, Italy 

420 

E 3 

Maine 

p ont 

M 1 

Natal 

600 

D 6 

Malaga, Sp 

420 

B 4 

Nebraska 

front 

E 2 

Malay Pen. 

554 

G 6 

Netherlands 

420 

C 2 

Manaos, Brazil 

392 

D 3 

Nevada 

front 

B 3 
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LnrATiON 

Nfw Bedfoul, IMcibs froul 

L 2 

Peking, Ch 

114 

(. 3 

Nc'wJ5eine, N C 

front 

k 3 

Pemba Is 

600 

1) 5 

New (\ilakmiii 

618 

G 3 

Pennsy 1\ ania 

front 

k 2 

New Castle, England 420 

R 2 

I’cnsacola, Fla 

frrrnt 

11 4 

Newfoundland 

318 

K 4 

Pcoiia, 111 

ft ont 

H 2 

New Hampshire 

fiont 

L 2 

Pciiiambuco, Brazil 

392 

G 3 

New Haven, Conn 

front 

L 2 

Persia 

551 

I) 4 

New Jirbcy 

front 

L 2 

Peru 

392 

C 4 

New laindon, Conn front 

L 2 

Petaluma, Cal 

front 

A i 

Now IVlOMLO 

front 

D 4 

Petcrsbuig, Va 

ft ont 

K 3 

New Orleans 

front 

II 5 

Petiogiad, Rus See Leningrad 

New Volk 

front 

L 2 

Philadeliihia, Pa 

front 

K 2 

NewYoik, N Y 

front 

L 2 

Philijipinc Is 

514 

II 1 

New Zealand 

618 

II 5 

Phocni\, Ariz 

ft ont 

C 4 

Niagara ICills 

front 

K 2 

Pieiic, S D 

front 

E 2 

Nitaiagua 

370 

I) 3 

Pilsen, Czech 

420 

E 3 

Niger R 

600 

B 4 

Pittsbuigh, Pa 

front 

k 2 

Nigeria 

600 

B 4 

Platte R 

ft ont 

F 2 

Nile R 

600 

D 3 

Poland 

420 

E 2 

Nile Valley 

600 

n 3 

Poit Antonin, Tamaita 370 

F 3 

Noifolk, Va 

front 

K 3 

Port Artluii, Ont 

358 

G 1 

North Dakota 

fi ont 

E 1 

Port Arthui, Tex 

front 

G 5 

Noiway 

420 

D 1 

Port all Prince, I-Iaiti 

370 

F 3 

Nova Scotia 

318 

K 5 

Port Fdizabeth, Africa 000 

C 7 




Portland, IMe 

ft ont 

L 2 

Oakland, Cal 

front 

A 3 

Portland, Oie 

ft ont 

A 1 

Oilessa, Russia 

554 

C 2 

Port Nelson, Man 

358 

F 4 

Ohio 

front 

I 2 

Poito Rito 

370 

(. 3 

Ohio R 

front 

H 3 

Portug.il 

420 

A 1 

Oil City, Pa 

front 

K 2 

Potlslown, Pa 

fiont 

k 2 

Oklahoma 

front 

F 4 

Pottsx illc. Pa 

front 

k 2 

Oklahoma Cit\ , Okla ft out 

F 3 

Plague, C/ech 

514 

C 2 

Oldham, Eng 

420 

B 2 

Pnbilof Islands 

318 

2 

Omaha, Neb 

front 

F 2 

PiiiMc led waul Is 

358 

I 5 

Oneida, N Y 

front 

k 2 

Piovidenee, R I 

ft ont 

L 2 

Ontai 10 

318 

G 5 

Puebla, Mex 

370 

B 3 

Oiange R 

600 

C 7 

Pueilo Bainos, Guat 370 

1) 3 

0 logon 

front 

A 2 

Puerto Coile/., Ilniicl 370 

D 3 

Oslo (Chiistianu), Norway -1201) 1 

Puerto Mexico, Me\ 

. 370 

C 3 

Ottawa, Out 

318 

IT 1 

Puget Sound 

front 

A 1 

0/,aik Alts 

front 

G 3 







Quebec 

358 

I 5 

Palestine 

600 

D 2 

Quito, Ecuadoi 

392 

B 3 

Panama Canal 

370 

E 4 


» 


ParA, Brazil 

392 

F 3 

Raleigh, N C 

ft out 

K 3 

Paraguay 

392 

E 5 

Rangoon, Ind 

554 

G 5 

Parainaiibo, Dutch 



Red River, La 

fiont 

G 4 

Guiana 

392 

E 2 

Red Rix'ci Valley 

front 

F 1 

Paiand R 

392 

D 6 

Red Sea 

600 

D 3 

Patagonia 

392 

D 7 

Regina, Sask 

318 

E 5 

Pateison, N 'J 

front 

L 2 

Rhcims, France 

420 

C 3 

Pecos R. 

front 

E 4 

Rhine R 

420 

C 2 
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Locaiion 

Rhode Island 

front 

1. 2 

Santos, Bia/.il 

392 

I 3 

Rhodcfaia 

000 

C (1 

.Sao Paulo, Brazil 

392 

]' 5 

Richmond, Ind 

fiont 

I 3 

Sardinia 

420 

D 4 

Richmond, Va 

front 

K 3 

Saskatchewan 

358 

E 4 

Riiia, Latvia 

.SVI 

C 2 

Sault Ste Mane, 



Rio de laneirn, Bra/id .192 

F 5 

Midi 

front 

I I 

Rio Grande R 

fiont 

F 5 

Savannah, Ga 

front 

I 4 

Rochdale, Lng 

120 

B 2 

Sc henec tady, N V 

JronI 

L 2 

Roehesler, N Y 

fiont 

K 2 

Scotland 

420 

B 2 

Rome, Italy 

420 

K 1 

.Scianton, Pa 

front 

K 2 

Rosario, Aig 

392 

]) 6 

Seattle, Wash 

front 

A 1 

Rotteidam, Iloh 

420 

C 2 

Senega! 

600 

A 3 

Roubai\, 1' ranee 

420 

C 3 

Sliamokin, Pa 

front 

K 2 

Rovicn, Fiance 

420 

C 3 

Slningliai, Ch 

554 

H 4 

Rumania 

.3.14 

C 2 

Slicflieki, Eng 

420 

B 2 

Humfoid, Maine 

front 

h 2 

.Shetland Is, 

420 

B 1 

Russia 

S54 


Sibciia 

5.34 

F 1 

Rutland, Vt 

front 

L 2 

Sicily 

420 

E 4 




.Singapore 

5.34 

G 6 

Saai Basin, 

420 

C 3 

Sioux City, la. 

fiont 

F 2 

Sable Island 

3S8 

K 5 

Sitka, Alaska 

358 

C 3 

Sacramento, Cal 

front 

A 3 

Snake R 

front 

B 1 

Sacramento R 

fiont 

A 3 

Solomon Islands 

618 

F 2 

Sahara Deseit 

600 

B 3 

South Amciica 

392 


Saigon, Fr Indo-Ch 

.334 

G 5 

South Bend, Ind 

fiont 

H 2 

St Cioit Is 

370 

(> 3 

South Caiohna 

fiont 

I 4 

St John’s, N n 

358 

1 5 

South Dakota 

fiont 

E 2 

St. Johns River 

front 

1 4 

Spam 

420 

A 4 

St La wi once R 

3.38 

I 5 

Spiingl’idd, 111 

fiont 

11 3 

St Louis 

front 

a 3 

Sjirmglidd, Mass 

fiont 

L 2 

St Michaels, 



Springfield, 0 

fiont 

I 3 

Alaska 

3.38 

B 1 

Stanley Falls 

600 

C 4 

St Paul, Minn 

fiont 

(1 1 

St cel Ion, Pa 

fiont 

K 2 

St Pierre Is 

3.38 

K 4 

Slorkholni, Sweden 

420 

E 2 

St Thomas Is 

370 

G 3 

Straits of Magellan 

392 

1) 8 

Salem, Ore. 

fiont 

A 2 

Strasbourg, Franco 

421) 

C 3 

Salina, Kan 

fiont. 

F 3 

Sucie, Bolivia 

392 

I) 4 

Salt Lake City 

front 

C 2 

Suez, tlanal 

5.4 

C 3 

Salvador 

370 

U 3 

Sumatia 

.354 

G 6 

Samoa Is 

618 

T 3 

Surameilaild, Col. 

front 

B 4 

San Diego, Cal 

front 

B 4 

Swatow, China 

5.34 

II 4 

San Francisco, Cal 

front. 

A 3 

Sweden 

420 

E I 

San Joaquin R 

front 

A 3 

Switzciland 

420 

D 3 

San Jose, Cilsta Rica 370 

D 4 

Sydney, Australia 

618 

F 5 

San Luis Potosi, Mex. 370 

B 3 




San Salvador 

370 

D 3 

Tacoma, Wash 

front 

A 1 

Santa Clara Valley 

fi ont. 

A 3 

Taiwan 

5.34 

H 4 

Sante Fe, New Mex ffont 

D 3 

Tallahassee, Fla 

front 

I 4 

Santa Marta, Col 

370 

F 4 

Tampa, Fla 

front 

I S 

Santiago, Chile 

392 

C 6 

Tampico, Mex 

370 

B 3 

Santiago, Cuba 

370 

F 3 

Tanganyika 

600 

D 5 

Santo Domingo 

370 

G 3 

Tarpon Springs, Fla front 

I 5 
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Tashkent 

S5-1 

E 3 

Teheran, Persia 

554 

D 3 

Tennessee 

front 

11 3 

Tennessee R 

front 

II 4 

Tevas 

front 

!•' 4 

Tigiis Rivci 

554 

1) 4 

'rmibuktu, Africa 

fiOO 

A 3 

Tobolsk, Siberia 

554 

E 2 

Tokyo, japan 

554 

1 3 

Toledo, 0 

front 

I 2 

Tomsk, Sibciia 

554 

!• 2 

Tonga Is 

618 

I 3 

Topeka, Kan 

front 

F 3 

Toionto, Ont 

358 

II 6 

Transvaal 

600 

C 6 

Trenton, N J 

front 

L 2 

Trieste, It 

420 

E 3 

Tunidad 

m 

D 1 

Tiipoli, Lib 

600 

B 2 

Troy, N Y 

front 

L 2 

Tunis 

600 

B 2 

Turkey 

554 

C 3 

Tuxpam 

370 

C 3 

United Kingdom 

420 


United States 

front 


Utga, Mongolia 

554 

G 3 

Uruguay 

392 

E 6 

Utah 

front 

C 3 

Valencia, Sp 

420 

B 4 

Valpaiaiso, Chile 

392 

C 6 

Vancouvei 

358 

C 5 

Venezuela 

392 

D 1 

Vera Cruz, Mex 

370 

C 3 

Vermont 

front 

L 2 

Vicksbuig, Miss 

front 

G 4 

Vittoiia, B C 

358 

C 5 

Vienna, Aus 

554 

C 2 

Virginia 

ft out 

K 3 



Mai- ISu.l 

Locaxion 

Vladivostok, Rus 

554 

II 3 

Waco, Tex 

front 

F 4 

Wales 

420 

B 2 

Warsaw, Pol 

554 

C 2 

Wasatch Mts 

front 

C 3 

Washington 

front 

A 1 

Washington, U C 

front 

K 3 

Waterbury, Conn 

front 

L 2 

Welland Canal 

front 

K 2 

Wellington, New 



Zealand 

618 

II 5 

Wenatchee Valley 

front 

A 1 

Weser R 

420 

C 2 

West Indies 

370 

E 2 

West Viiginia 

front 

1 3 

White Mts 

front 

L 2 

White bea 

554 

I) 1 

Wichita, Kan 

front 

F 3 

Wilkes-Barre, Pa 

front 

K 2 

Willamette Valley 

front 

A 2 

Wilmington, Del 

frortl 

K 3 

Wilmington, N C 

ft ont 

K 4 

Winchestei, Va 

front 

K 3 

Winnipeg 

358 

I 5 

Winston-Salem, N C ft ont 

I 3 

Wisconsin 

front 

H 2 

Worcester, Mass 

front 

L 2 

Wyoming 

front 

I) 2 

Yakima Valley 

front 

A 1 

Yellowstone Nat’l 



Paik 

front 

C 2 

Yellowstone R 

front 

I) 1 

Y'^oungstown, O 

front 

I 2 

Yuialan 

370 

11 3 

Yukon R 

358 

B 2 

Yukon Tcir 

358 

D 3 

Zaiiihe/a R 

600 

U f) 

Zanesville, 0. 

front 

I 3 

Zanzibar 

600 

D S 



